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MATERIALS  AND  PRODUCTION  OF  PANEL  ^308-H 


MATERIALS 


Re inforcement: 
Resin: 

Catal yst: 

Promote  r : 

PRODUCTION  OF  PANEL 


Turner  Halsey  S-I3I3  Polypropylene. 

90%  A 1 1 i ed  rigid  PE-9^1  and  10%  Allied  flexible 
PE-9600  Polyester  resin. 

0.5%  Methyl  Ethyl  Ketone  Peroxide. 

0.2%  Cobalt  Napthenate. 


Panel  was  fabricated  in  two  stages,  each  with 
22  plies  of  reinforcement.  Each  ply  had  its 
warp  direction  rotated  from  the  preceding 

ply.  Since  Turner  Halsey  does  not  manufacture 
S- 1 3 1 3 i ri  widths  larger  than  60",  many  plies 
were  constructed  of  more  than  one  piece  of  re- 
inforcement. When  a ply  of  reinforcement  con- 
tained more  than  one  single  piece  of  reinforce- 
ment, butt  joints  were  used  and  staggered  throughout 
the  pane  I . 

Wrinkles  formed  in  the  panel  from  the  exotherm 
caused  by  polymerization  of  the  resin.  When  sub- 
jected to  200°F  for  40  hours,  panel  warped.  Because 
the  panel  waiped  during  post  curing,  a second  panel 
was  made  and  allowed  to  cure  at  room  temperature  for 
30  days. 


MATERIALS 


Re i nforcemen  t : 


Resin; 


MATERIALS  AND  PRODUCTION  OF  PANEL  //408-M 


Turner  Halsey  S- I 3 1 3 Polypropylene. 

90%  Allied  rigid  PE-9^1  and  10%  Allied  flexible 
PE-9600  Polyester  resin. 


Catalyst: 


Promoter : 


0.6%  Methyl  Ethyl  Ketone  Peroxide. 
0.2%  Cobalt  Napthenate. 


PRODUCTION  OF  PANEL 


Panel  was  fabricated  in  four  stages,  each  containing 
kk  plies  of  reinforcement.  Each  ply  had  its  warp 
direction  rotated  45°  from  the  preceding  ply.  Since 
Turner  Halsey  does  not  manufacture  S- I 3 I 3 in  widths 
larger  than  6O",  many  pi ies  were  constructed  of  more 
than  one  single  piece  of  re inforcement . When  a ply 
of  reinforcement  contained  more  than  one  single  piece 
of  reinforcement,  butt  joints  were  used  and  staggered 
throughout  the  panel. 

Wrinkles  formed  in  the  panel  from  the  exotherm  caused 
by  polymerization  of  the  resin.  When  subjected  to 
200OF  for  40  hours,  the  panel  warped.  Because  the 
panel  warped  during  post  curing,  a second  panel  was 
made  and  allowed  to  cure  at  room  temperature  for  30 
days  . 


MATERIALS  AND  PRODUCTION  OF  PANEL  ^22 


MATERIALS 
Re  inforcernent 
Resin: 

Hardener: 

PRODUCTION  OF 


181  Fabric. 

50%  Ciba  rigid  509  and  50%  C i ba  flexible  508  Epoxy 
resin. 

24%  Ciba  DP- I 38. 

PANEL 


Panel  was  fabricated  in  two  stages,  each  with  39 
plies  of  reinforcement. 


The  viscosity  of  the  resin  hindered  removal  of  air 
from  the  panel.  When  fabrication  of  panel  ffkll  began, 
the  number  of  plies  of  re  inf orcement  was  decreased  per 
stage  to  overcome  this  difficulty.  From  the  results 
of  Panel  #422  fabrication,  this  panel  should  be  made 
in  at  least  three  stages  to  obtain  a void-free  panel. 


The  gel  time  schedule  for  the  epoxy  mixture  used  is 
approximately  25  to  35  hours  at  72°F. 


From  experience  in  fabrication  of  vacuum  molded  panels 
with  this  epoxy,  if  such  a gel  schedule  is  used,  the 
panel  should  be  left  under  vacuum  for  an  additional  24 
hours  after  gel.  As  an  alternative  procedure,  which 
was  used  for  this  panel,  subjecting  the  panel  to  a 
temperature  of  100°F  for  24  hours  is  sufficient  to 
gel  the  panel  and  allow  removal  from  vacuum. 


After  fabrication  was  completed 
cured  for  24  hours  at  225°F. 


the  panel 


was  post 


MATERIALS  AND  PRODUCTION  OF  PANEL  ttkll 


MATERIALS 
Re i nforcement 
Resin: 

Hardener: 

PRODUCTION  OF 


1 8 1 Fabr i c . 

50%  Ciba  rigid  509  and  50%  Ciba  flexible  508  Epoxy 
re  s i n . 

24%  Ciba  DP- 1 38. 

PANEL 


The  viscosity  of  the  epoxy  mix  was  slightly  higher  than 
the  polyesters  used  and  therefore  increased  the  difficulty 
of  removing  excess  resin  and  air  from  the  panel.  Because 
of  the  anticipated  difficulty  in  removing  the  air,  the 
first  stage  contains  only  10  plies  of  I8l  fabric.  No 
difficulty  was  encountered  in  removing  air  from  the 
first  stage  so  the  amount  of  fabric  was  increased  to 
15  plies  in  the  second  stage.  Again  no  difficulty  in 
removing  air  was  encountered.  The  third  and  fourth 
stages  contain  20  plies  each  and  the  difficulty  in 
removing  the  air  began  to  increase.  The  fifth  and  last 
stage  contains  30  plies  and  a great  amount  of  time  and 
energy  was  needed  to  remove  the  air. 

The  gel  time  for  the  epoxy  mixture  used  is  approximately 
25  to  35  hours  at  72°F.  From  experience  in  fabrication 
of  vacuum  molded  panels  with  this  epoxy,  if  such  a gel 
schedule  is  used,  the  panel  should  be  left  under  vacuum 
for  an  additional  24  hours  after  gel.  As  an  alternative 
procedure,  which  was  used  for  this  panel,  subjecting  the 
panel  to  a temperature  of  I00°F  for  24  hours  is  sufficient 
to  gel  the  panel  and  allow  removal  from  vacuum. 


After  fabrication  was  completed  the  panel  was  post  cured 
for  48  hours  at  220°F. 


I 

I 

I 

I MATERIALS  AND  PRODUCTION  OF  PANEL  /^3H-M 


Wellington  Sears  SN-308  Nylon. 

90%  Allied  rigid  PE-9^1  and  10%  Allied  flexible 
PE-9600  Polyester  resins. 

0.6%  MethI  Ethyl  Ketone  Peroxide. 

0.2%  Cobalt  Napthenate. 

PRODUCTION  OF  PANEL 

The  warp  direction  of  the  reinforcement  in  this 
panel  has  been  rotated  45°  from  the  warp  direction 
of  the  preceding  piy.  Due  to  warpage  when  post 
cured  at  225°F  for  24  hours,  the  first  panel  was 
discarded  and  a second  one  fabricated.  The  second 
panel  was  fabricated  in  one  stage  and  contains  30 
pi ies . 

After  room  temperature  gel,  the  panel  v;as  allowed 
to  cure  at  room  temperature  for  30  days. 


MATERIALS 

Re i nforcement : 

Resin: 

Cata lyst: 
Promoter: 


I^TERIALS  AND  PRODUCTION  OF  PANEL  ;y4ll-H 


MATERIALS 


Reinforcement:  Wellington  Sears  SN-308  Nylon. 

Resin:  90%  Allied  rigid  PE-9^1  and  10%  Allied  flexible 

PE-9600  Polyester  resins. 

Catalyst:  0.6%  Methyl  Ethyl  Ketone  Peroxide. 

Promoter:  0.2%  Cobalt  Napthenate. 

PRODUCTION  OF  PANEL 

The  warp  direction  of  the  reinforcement  in  this 
panel  was  rotated  45°from  the  warp  direction  of 
the  preceding  ply.  Due  to  warpage  when  post 
cured  at  200°F  for  48  hours,  the  first  panel  was 
discarded  and  a second  one  fabricated. 

The  second  panel  was  fabricated  in  one  stage  and 
contains  60  plies.  After  room  temperature  gel, 
the  panel  was  allowed  to  cure  at  room  temperature 
for  30  days. 


MATERIALS  AND  PRODUCTION  OF  PANEL  //349-M 


MATERIALS 


Re i nforcement : 

Resin: 

Catalyst: 

Promoter: 


Owens -Corn i ng  OCF-ECF  12%  elastomer  coated  glass 
and  I8l  fabr  i c . 

90%  Allied  rigid  PE *9^ I and  10%  Allied  flexible 
PE-9600  Polyester  resins. 

0.6%  Methyl  Ethyl  Ketone  Peroxide. 

0.1%  Cobalt  Napthenate. 


PRODUCTION  OF  PANEL 


Panel  was  fabricated  in  two  stages,  each  containing 
36  plies  of  reinforcement.  The  reinforcements  in 
the  panel  were  alternated  from  ply  to  ply  with  both 
surfaces  of  the  finished  panel  containing  the  I8l 
reinforcement.  Besides  alternating  the  reinforcements, 
the  warp  direction  of  every  group  of  two  plies  (each 
group  contains  one  ply  181  and  one  ply  Owens-Corn i ng 
OCF-ECF  with  parallel  warp  d i rect ions)  of  fabric  has 
been  rotated  45°  from  the  preceding  group's  warp 
d i rect  ion . 

Owens-Corn i ng  OCF-ECF  reinforcement  presents  a handling 
problem  because  of  the  unidirectional  weave  and  loose 
binder  of  the  material.  Once  cut  to  desired  pattern 
dimensions,  the  fabric  unravels  and  loses  its  integrity. 
When  attempting  to  remove  excess  resin  and  air  from  the 
panel,  the  plies  of  OCF-ECF  shift  and  move  from  pre- 
arranged positions  resulting  in  a different  warp 
direction  than  desired.  If  the  fabric  is  held  in 
position  by  tape,  the  warp  direction  still  shifts 
because  there  is  no  binder  to  hold  each  individual 
strand  into  position.  Due  to  the  distance  between 
strands,  approximately  1/16",  air  is  trapped  in  these 
voids  and  cannot  be  easily  removed. 

After  room  temperature  gel,  panel  was  allowed  to  cure 
at  room  temperature  for  30  days.  Panel  was  not  post 
cured  at  elevated  temperatures  because  of  the  elastomer 
on  the  Owens-Corn ing  fabric. 


MATERIALS  AND  PRODUCTION  OF  PANEL  //449-M 


MATERIALS 
Re i nf orcement : 

Resin: 

Ca  ta I y s t : 
Promoter: 

PRODUCTION  OF 


Owens-Corn i nq  OCP-ECF  12%  elastomer  coated  glass 
and  I8l  fabr  ic . 

90%  Allied  rigid  PE-941  and  10%  Allied  flexible  PE-96OO 
Pol yeste  r res  in  . 

0.6%  Methyl  Ethyl  Ketone  Peroxide. 

0.1%  Cobalt  Napthenate. 


PANEL 


Panel  was  fabricated  in  three  stages.  The  first  and 
second  stages  contain  36  plies  each  and  the  third  contains 
32  plies  of  reinforcement.  The  reinforcements  in  the 
panel  were  alternated  from  ply  to  ply  with  both  surfaces 
of  the  finished  panel  containing  the  181  reinforcement. 
Besides  alternating  the  reinforcements,  the  warp  direction 
of  every  group  of  two  plies  (each  group  contains  one  ply 
I8l  and  one  ply  of  Owens-Corn i ng  OCF-ECF  with  parallel 
warp  directions)  of  fabric  has  been  rotated  45°  from  the 
preceding  group's  warp  direction. 

Owens-Corn i ng  OCF-ECF  reinforcement  presents  a handling 
problem  because  of  the  unidirectional  weave  and  loose 
binder  of  the  material.  Once  cut  to  desired  pattern 
dimensions,  the  fabric  unravels  and  loses  its  integrity. 
When  attempting  to  remove  excess  resin  and  air  from  the 
panel,  the  plies  of  OCF-ECF  shift  and  move  from  pre- 
arranged positions,  resulting  in  a different  warp 
direction  than  desired.  If  the  fabric  is  held  in 
position  by  tape,  the  warp  direction  still  shifts 
because  there  is  no  binder  to  hold  each  individual 
strand  into  position.  Due  to  the  distance  between 
strands,  approximately  1/16",  air  is  trapped  in  these 
voids  and  cannot  be  easily  removed. 

After  room  temperature  gel,  panel  was  allowed  to  cure 
at  room  temperature  for  30  days.  Panel  was  not  post 
cured  at  elevated  temperatures  because  of  the  elastomer 
on  the  Owens-Corn i ng  fabric. 


MATERIALS  AND  PRODUCTION  OF  PANEL  /;360 


MATERIALS 


Re i nforcement : 
Resin: 

Cata lyst : 
Pranote  r: 


Ovjens-Corn  i ng  S-9OI/8I  S-Glass. 

20%  Allied  rigid  PE-9^1  and  80%  Allied  flexible 
PE-9600  Polyester  resin. 

0.5%  Methyl  Ethyl  Ketone  Peroxide. 

0.15%  Cobalt  Napthenate. 


PRODUCTION  OF  PANEL 


Panel  was  fabricated  in  two  stages.  First  stage 
contains  38  plies  and  the  second  stage  contains 
28  plies. 

Because  of  the  special  finish  on  the  glass,  removal 
of  excess  resin  and  air  was  difficult. 


After  room  temperature  gel,  panel  was  post  cured 
at  200°F  for  kk  hours. 


MATERIALS  AND  PRODUCTION  OF  PANEL  //460 


MATERIALS 

Re i nf  orcenen  L : 

Resin: 

Catalyst: 

P roniote  r : 

PRODUCTION  OF 


Owens-Corn i nq  S-901/81  S-Glass. 

20%  Allied  rigid  PE-9^1  and  8a)(,  Allied  flexible 
PE-9600  Polyester  resin. 

Resin  was  catalized  with  O.S7->  Methyl  Ethyl  Ketone 
Perox ide  . 

0.1%  Cobalt  Napthenate. 


PANEL 


Panel  was  fabricated  in  four  stages.  Each  stage 
contains  38  plies  of  reinforcement. 

Because  of  the  special  finish  on  the  glass,  removal 
of  excess  resin  and  air  was  difficult. 

After  room  temperature  gel,  panel  was  post  cured  at 
200°F  for  72  hours. 


MATERIALS  AND  PRODUCTION  OF  PANEL  ■•■503 


MATERIALS 


Re i nforcement : 
Resin: 

Catalyst: 

Promoter: 


1 8 1 Fab r i c . 

90/j  Allied  rigid  PE-9AI  and  10/^  Allied  flexible  PE-96OO 
Polyester  resins. 

0.5'  Methyl  Ethyl  Ketone  Peroxide. 

0.15'  Cobalt  Napthenate. 


PRODUCTION  OF  PANEL 


Panel  was  fabricated  in  two  stages,  each  containing 
39  plies  of  reinforcement.  No  special  production 
requirements  or  caution  was  needed  during  fabrication. 

Panel  gelled  at  room  temperature  and  was  post  cured 
at  200°F  for  72  hours. 


MATERIALS  AND  PRODUCTION  OF  PANEL  ^603 


MATERIALS 

Re i nforcement 
Res i ns : 

Ca  ta I ys  t : 
Promoter : 

PRODUCTION  OF 


I 8 I Fabr  i c . 

90%  All  led  rigid  PE-9^1  and  10%  Allied  flexible  PE-96OO 
Polyester  resins. 

0.5%  Methyl  Ethyl  Ketone  Peroxide. 

0.15%  Cobalt  Napthenate  . 


PANEL 


Panel  was  fabricated  in  four  stages.  First  stage 
contains  32  plies  of  reinforcement,  the  second  and 
third  stages  contain  36  plies  each  and  the  fourth 
stage  contains  25  plies  of  reinforcement.  No 
special  production  requirements  or  caution  was 
needed  during  fabrication. 

Panel  gelled  at  room  temperature  and  was  post  cured 
at  200°F  for  72  hours. 


I 

I 
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MATERIALS  AND  PRODUCTION  OF  PANEL  #526 

I 

MATERIALS 


Reinforcement:  181  Fabric. 

Resin:  C i ba  6005  Epoxy  Resin. 

Hardener:  8%  Ciba  951- 


I PRODUCTION  OF  PANEL 

(Panel  was  fabricated  in  three  stages,  each  containing 

24  plies  of  reinforcement. 

(The  viscosity  of  Ciba  6005  epoxy  is  7,000  to  10,000 

cps  at  25°C  and  because  of  this  high  viscosity,  re- 
< moval  of  excess  resin  and  air  is  difficult.  To  ease 

removal  of  air  and  excess  resin  each  stage  was  reduced 
I to  24  plies  instead  of  the  normal  32  - 36  plies. 

Panel  was  allowed  to  gel  at  room  temperature  and  was 
r post  cured  at  200°F  for  50  hours. 


I 


I 

I 

r 

\ 


MATERIALS 
Re i nforcement 
Re  s i n : 
Hardener: 

PRODUCTION  OF 


MATERIALS  AND  PRODUCTION  OF  PANEL 


1 8 1 Fabr i c . 

Ciba  6005  Epoxy  Resin. 
8%  Ciba  951. 


PANEL 


Panel  was  fabricated  in  five  stages,  each  containing 
2A  plies  of  reinforcement. 

The  viscosity  of  Ciba  6005  Epoxy  is  7.000  to  10,000 
cps  at  77°F  and  because  of  this  high  viscosity, 
removal  of  excess  resin  and  air  is  difficult.  To 
facilitate  removal  of  air  and  excess  resin,  each 
stage  was  reduced  to  24  plies  instead  of  the  normal 
32  to  36  plies. 

Panel  was  allowed  to  gel  at  room  temperature  and  then 
post  cured  at  200°F  for  50  hours. 


MATERIALS 
Re i n forcement 
Re  s i n : 

Hardene  r ; 

PRODUCTION  OF 


MATERIALS  AND  PRODUCTION  OF  PANEL  ^626 


1 8 1 Fabr i c . 

Ciba  6005  Epoxy  Resin. 
8%  Ciba  951. 

PANEL 


Panel  was  fabricated  in  five  stages,  each  containing 
24  plies  of  reinforcement. 

The  viscosity  of  Ciba  6005  Epoxy  is  7.000  to  10,000 
cps  at  77°F  and  because  of  this  high  viscosity, 
removal  of  excess  resin  and  air  is  difficult.  To 
facilitate  removal  of  air  and  excess  resin,  each 
stage  was  reduced  to  24  plies  instead  of  the  normal 
32  to  36  plies. 

Panel  was  allowed  to  gel  at  room  temperature  and  then 
post  cu-'red  at  200°F  for  50  hours. 


MATERIALS  AND  PRODUCTION  OF  PANEL  ^^532 


MATERIALS 
Re inforcement 
Resin: 

Ca  ta  I y s t : 
Promote  r : 

PRODUCTION  OF 


18 1 fabric. 

10%  Allied  rigid  PE-941  and  90%  Allied  flexible 
PE-9600  Polyester  resin.  An  additional  4%  Styrene 
Monomer  was  added  to  decrease  viscosity. 

0.5%  Methyl  Ethyl  Ketone  Peroxide. 

0.1%  Cobalt  Napthenate. 


PANEL 


Panel  was  fabricated  in  two  stages.  First  stage  con- 
tains 36  plies  of  reinforcement  and  the  second  stage 
contains  34  plies.  There  were  no  special  production 
techniques  required  in  fabrication  of  this  panel. 

After  room  temp>erature  gel,  panel  was  post  cured  for 
72  hours  at  180°F. 


MATERIALS  AND  PRODUCTION  OF  PANLL  /'/632 


MATERIALS 
Re  i nforce  nenl : 
Resin: 

Catalyst: 
Promoter : 

PRODUCTION  OF 


181  fabric. 

I0,b  Allied  rigid  PE-9AI  and  90%  Allied  flexible 
PE-9600  Polyester  resin.  An  additional  4%  Styrene 
Monomer  v/as  added  to  decrease  viscosity. 

0.5/  Methyl  Ethyl  Ketone  Peroxide. 

0.1  A Cobalt  Napthenate. 


PANEL 


Panel  was  fabricated  in  four  stages.  Stages  one,  three 
and  four  contain  36  plies  of  reinforcement  and  stage 
two  contains  3^+  plies.  There  were  no  special  pro- 
duction techniques  required  in  fabrication  of  this 
pane  1 . 

After  room  temperature  gel,  panel  was  post  cured  at 
I80°F  for  72  hours. 


MATERIALS  AND  PRODUCTION  OF  PANEL  ^535 


MATERIALS 
Re  i nforcernent: 

Resin: 

Cata  lyst: 
Promoter : 

PRODUCTION  OF 


I8l  fabric  and  Turner  Halsey  S-1313  Polypropylene 
fabr ic  . 

50%  Allied  rigid  PE-9^1  and  50%  Allied  flexible  PE-96OO 
Polyester  resins. 

O.6/0  Methyl  Ethyl  Ketone  Peroxide. 

0.1%  Cobalt  Napthenate. 


PANEL 


Panel  was  fabricated  in  two  stages.  Both  stages 
contain  36  plies  of  reinforcement  with  I8l  fabric 
as  the  surface  material  of  the  finished  panel.  The 
two  reinforcements  were  arranged  so  that  three  consecutive 
plies  were  181  and  the  next  ply  was  polypropylene.  This 
arrangement  was  used  throughout  fabrication  of  panel. 

The  specific  gravity  of  polypropylene  is  approx imate I y 
the  same  as  the  resin  and,  as  a result,  the  polypropylene 
"floats"  in  the  resin  and  it  is  difficult  to  keep  each 
ply's  warp  direction  parallel  to  each  other. 

Since  polypropylene  is  a synthetic  material  and  has  a 
tendency  to  warp  when  subjected  to  elevated  temperatures, 
the  panel  was  allowed  to  gel  at  room  temperature  and 
cure  at  the  same  temperature  for  30  days. 


MATERIALS  AND  PRODUCTION  OF  PANEL  //635 


MATERIALS 
Ro i nforcenenl : 

Re  s i n : 

Catalyst: 
Promote  r : 

PRODUCTION  OF 


I8l  fabric  and  Turner  Halsey  S-I3I3  Polypropylene 
fabric. 

5O/0  Allied  rigid  PE-9AI  and  50%  Allied  flexible 
PE-9600  Polyester  resin. 

O.6/0  Methyl  Ethyl  Ketone  Peroxide. 

0.1%  Cobalt  Napthenate. 


PANEL 


Panel  was  fabricated  in  four  stages,  each  containing 
36  plies  of  reinforcement.  The  two  reinforcements 
used  were  arranged  so  that  three  consecutive  plies 
were  I8l  and  the  next  ply  was  polypropylene.  This 
arrangement  was  used  repeatedly  throughout  the  fab- 
rication of  the  panel. 

The  specific  gravity  of  polypropylene  is  approximately 
the  same  as  the  resin  and,  as  a result,  the  polypropy- 
lene "floats"  in  the  resin  and  it  is  difficult  to  keep 
each  ply's  warp  direction  parallel  to  each  other. 

Since  polypropylene  is  a synthetic  material  and  has  a 
tendency  to  warp  when  subjected  to  elevated  temperatures, 
the  panel  was  allowed  to  gel  at  room  temperature  and 
cure  at  the  same  temperature  for  30  days. 


MATERIALS  AND  PRODUCTION  OF  PANEL  //537-M 


MATERIALS 

Re i nforcement : 

Resin: 

Ca  ta I y s t : 
Pronioter : 


1 8 1 Fab  r i c . 

90/i  Allied  rigid  PE-9^1  and  10%  Allied  flexible 
PE-9600  Polyester  resins. 

0.6%  Methyl  Ethyl  Ketone  Peroxide. 

0 . 1 /o  Cobalt  Napthenate. 


PRODUCTION  OF  PANEL 


Panel  was  fabricated  in  two  stages.  First  stage 
contains  37  plies  and  second  stage  contains  3^  plies 
of  reinforcement.  The  panel  was  constructed  with 
the  warp  direction  of  each  ply  rotated  45°  from  the 
preceding  ply. 

During  fabrication  some  of  the  plies  shifted.  The 
plies  which  shifted  and  reoriented  their  warp  direc- 
tion were  those  plies  whose  prearranged  warp  direction 
was  at  A50  and  135°  to  the  panel's  edge. 

Panel  gelled  at  room  temperature  and  was  post  cured 
at  200C>F  for  72  hours. 


MATERIALS  AND  PRODUCTION  OF  PANEL  //6j7-M 


MATERIALS 
Re  i nforcetien  t 
Re  s i n ; 

Gate  1 yM : 
Prunoter . 

PRODUCT  I ON  OF 


I 81  Fabr  i . 

90  Allied  rigid  PE-9^1  and  IO%Allied  flexible 
PE-9600  Polyester  resins. 

0.65.  Methyl  Ethyl  Ketone  Peroxide. 

0.1  Cobolt  Napthenate. 

PANEL 


Panel  was  fabricated  in  four  stages.  First  stage 
contain'  37  pi'es,  second  stage  contains  3^  plies 
and,  both  third  and  fourth  stages  contain  36  plies 
of  reinforcement  each.  The  panel  v/as  constructed 
with  the  warp  direction  of  each  ply  rotated  45° 
from  the  preceding  ply. 

During  fabrication  some  of  the  plies  shifted.  The 
plies  v;hich  shifted  and  reoriented  their  warp 
direction  were  those  plies  whose  prearranged  warp 
direction  was  at  45°  and  135°  to  the  panel's  edge. 

Panel  gelled  at  room  temperature  and  was  post  cured 
at  200°F  for  72  hours. 


MATERIALS  AND  PRODUCTION  OF  PANEL  //55I 


MATERIALS 

Re  i n f orcenrien  t ; 

Resin; 

Hardner : 


Wellington  Sears  S-8 I Fortisan. 

C i ba  6005  Epoxy  resin  with  I O'A  C i ba  reactive  diluent 
RD-  I . 

9.5/  Ciba  951  . 


PRODUCTION  OF  PANEL 


The  viscosity  of  Ciba  6OO5  Epoxy  at  25°C  is  7,000  - 
10,000  cps  and,  because  of  this,  10%  RD-I  diluent 
was  added  to  reduce  viscosity.  The  lov^er  viscosity 
was  needed  because  the  epoxy  resin  does  not  penetrate 
through  the  Fortisan  fabric  readily  at  10,000  cps. 

To  allow  adequate  time  for  penetration  of  the  resin 
through  the  1 e i n f orcemen t and  completion  of  fabrication, 
the  size  of  each  stage  was  reduced.  The  panel  was 
fabricated  in  three  stages  with  the  first  stage  con- 
taining 25  plies,  the  second  24  plies  and,  the  third 
30  plies  of  reinforcement. 

The  panel  was  allowed  to  gel  at  room  temperature. 

During  the  gelling  stage  wrinkles  began  to  form  as 
the  polymerization  exotherm  increased.  To  reduce 
chances  of  further  wrinkling  or  warping  of  the  panel, 
the  panel  was  cured  at  room  temperature  for  30  days. 


MATERIAL  AND  PRODUCTION  OF  PANEL  r-hj\ 


MATERI.-.LS 

Re  i nt  orcenient : 

Resin: 

Hardner: 


Wellington  Sears  S-81  Fortisan. 

Ciba  6005  Epoxy  resin  with  104  C i ba  reactive 
d i 1 uen  t RD- I . 

9.5  ' Ciba  951 . 


PRODUCTION  OF  PANEL 


The  viscosity  of  Ciba  6005  Epoxy  at  25°C  is  7,000  - 
10,000  cps  and,  because  of  this,  1 0'4  RD- 1 diluent 
vjas  added  to  reduce  viscosity.  The  lower  viscosity 
was  needed  because  the  epoxy  resin  does  not  penetrate 
through  the  Fortisan  fabric  readily  at  10,000  cps. 

To  allow  adequate  time  for  penetration  of  the  resin 
through  the  reinforcement  and  completion  of  fabrica- 
tion, the  size  of  each  stage  was  reduced.  The  panel 
was  fabricated  in  five  stages  with  25  plies  in  the 
first  stage,  2A  plies  in  the  second  and,  30  plies  in 
each  of  the  remaining  three  stages. 

The  panel  was  allowed  to  ge  I at  roosi  temperature. 
During  the  gelling  stage,  wrinkles  began  to  form 
as  the  polymerization  exotherm  increased.  To  reduce 
chances  of  further  wrinkling  or  warping  of  the  panel, 
the  panel  was  cured  at  roan  temperature  for  30  days. 


METHODS  OF  MECHANICAL  MEASUREMENT  AND  CALCULATION 


Flexural  Strength  and  Modulus  of  Elasticity 

A.  Mechanical  Tieasurements  were  performed  as  outlined  in  Federal 
Test  Method  Standard  Number  406,  method  IO3I. 

P.  Flexural  strength  was  calculated  using  the  following  equation: 


S = 3PL 
2bd2 


where: 


S = Ultimate  flexural 
strength  - PSI . 

P = Ultimate  load  - pounds 

L = Span  length  - inches 

b = Specimen  width  - inches 

d = Specimen  thickness  - inches 


C.  Flexural  modulus  of  elasticity  was  calculated  using  the  follcx'jing 
equat ion: 


= 1 ^m  where:  E^  = Flexural  modulus  of 

4bd 5 elasticity  - PSI 

I = Span  length  - inches 

m = Slope  of  the  tangent  to 

the  initial  straight-line 
portion  of  the  load  deflection 
curve  - pounds  per  inch. 

b = Specimen  width  - inches 

d = Specimen  thickness  - inches 


TENSILE  STRENGTH  AND  MODULUS 


Mechanical  Tieasurcnents  were  perforned  as  outlined  in  Federal 
Test  Method  Standard  Number  406,  method  101  I . 


Tensile  strength  was  calculated  using  the  following  equation: 


S = P_  where: 

bd 


S = Ultimate  tensile  strength-PSI 
P = Ultimate  load  - pounds 
b = Specimen  width  - inches 
d = Specimen  thickness  - inches 


Tensile  modulus  of  elasticity  was  calculated  using  the  follov-.ing 
equat i on; 


Em  = Stress 

whe  re : 

Stress 

= Calculated  by  drawing  a 

Strain 

Strain 

line  tangent  to  the  initial 
linear  portion  of  the  Stress- 

Strain  curve  and  selecting 
a value  for  the  Stress  and 

dividing  by  the  corresponding 
value  for  Strain. 

COMPRESSIVE  STRENGTH  AND  MODULUS 


A.  Mechanical  rneasurenent s were  perfomed  as  outlined  in  Federal 
Test  Method  Standard  Number  406,  method  1021. 

B.  Co-Tipress  i ve  strength  was  calculated  using  the  following  equation: 


S=P  vjhe  re : 

bd 


S=Ultimate  compressive  strength- 
PSI 

b=Specimen  width-inches 
d=Specimen  thickness  - inches 
P=Ultimate  load  - pounds 


C.  Compressive  modulus  was  calculated  using  the  following  equation: 


where:  Stress=Ca  leu  lated  by  drawing  a line 

Strain  Strain  tangent  to  the  initial  linear 

portion  of  the  St  res s-St ra i n 
curve  and  selecting  a value 
for  the  stress  and  dividing 
by  the  corresponding  value  for 
s t ra  i n . 


INTERLAMINAR  SHEAR  STRENGTH 


Mechanical  Tieasurements  v^ere  performed  as  outlined  in  ASTM 
0 1037  adopted  from  ASTM  D 805. 


Interlaminar  shear  strength  was  calculated  using  the  following 
equa  t i on : 


S=P 

A 


where;  S- I nte r I am i na r Shear  Strength- 

PSI 

A=Length  of  overlap  area  (inches) 
times  width  of  overlap  area 
(inches)  - IN^ 

P=Ultimate  load  - Pounds 


BEARING  STRENGTH 


J 


A.  Mechanical  measurenienis  were  performed  as  outlined  in  Federal 
Test  Method  Standard  Number  406,  method  1051. 


B.  Bearing  strength  was  calculated  using  the  follov-/ing  equation: 


where:  S|3=Bearing  strength  - PSI 

P =Bearing  load  at  point  B, 
whicn  is  the  intersection 
of  the  A/f,  de  forma  I ion  offset 
and  the  tangent  line  to  the 
stress-strain  curve  of  the 
specimen  - pounds. 

A =Bearing  area  - Square  inches 

e =A/i  of  Bearing  hole  diameter- 
i nches 

d =Bearing  hole  d iame ter- i nches 

I 

I 

r 

f 

I 

I 

I 

I 


25 


X P/A 
e/d 


l 


i 


I 

I 

I SPECIFIC  GRAVITY 

^ A.  Mechanical  measurements  were  performed  as  outlined  in  Federal 

Test  Method  Standard  406,  method  SON. 


I 

B.  Specific  gravity  was  calculated  using  the  following  equation: 


where:  W|  = weight  of  specimen 

in  air. 

W2  = weignt  of  specimen 
in  water. 


f 

BONDING  STRENGTH 

A.  Mechanical  measurements  were  performed  as  outlined  in  Federal  Test 
Method  Standard  406,  method  1111. 

B.  Bonding  strength  was  calculated  using  the  following  equation: 

where:  P = rupture  load  - pounds 

b = specimen  width  - inches 
d = specimen  thickness  - inches 


I 


IZOD  IMPACT  STRENGTH 


I 

A.  Mechanical  measurements  were  performed  as  outlined  in  Federal 
I Test  Method  Standard  Number  406,  method  I07I. 

^ B.  Izod  Impact  strength  was  calculated  using  the  following  equation: 

S=lzod  Impact  Strength  - 
Foot-Pounds/ incn  of  notch 

W=Energy  in  foot-pounds  ex- 
pended in  the  individual 
test . 


I A.  Mechanical  measurements  were  performed  as  outlined  in  Federal 

Test  Method  Standard  Number  406,  method  I09I. 

B.  Abrasion  wear  was  calculated  using  the  fol leaving  equation: 

I A=W  1-W7 

I 
1 

I 
( 

I 
I 
I 


where:  A=Abrasion  wea r -AVG .MG S . 

removed  per  1000  revolutions. 

W|=0riginal  weight  of  specimen-  ' 

grams. 

W2=Final  weight  of  specimen  after  j 

5,000  revolutions  - grams. 


S^ where: 

I inch  of  notch 

I 


ABRASION  WEAR 


a 


RESIN  CONTENT 


A.  Mechanical  measurements  were  performed  as  outlined  in  Federal 
Test  Method  Standard  406,  method  7061,  for  all  glass  reinforced 
laminates.  For  laminates  containing  thermo-plastics  or  other 
synthetics,  procedure  ^2  described  belov-y  was  used  to  determine 
re  s i n con  tent . 


B.  Resin  content  v^as  calculated  using  either  procedure  #1  (all  glass 
reinforced  laminates)  or  procedure  //2  (all  thermo-plastic  or  syn- 
the tic  laminates). 


Procedure  it\ : 


% Resin  by  weight  = 100  (loss  i n we i gh t ) 

(original  weight  of  laminate) 


Procedure 


Vo  Resin  by  weight  = 100  (weight  of  1 am  i na  te-we  i gh  t of  reinforcement 

(weight  of  reinforcement) 


WATER  ABSORPTION 


A.  Mechanical  measurements  were  performed  as  outlined  in  Federal  Test 
Method  Standard  406,  method  703I.  Procedure  A was  used  for  all 
laminates  containing  reinforcements  other  than  glass,  and  Procedure 
E was  used  for  all  laminates  containing  glass  as  a reinforcement. 

B.  Water  absorption  was  calculated  using  the  following  equation: 


''I  Water  Absorbed  by  weight  = (W2-W1)  a 100 

w] 

v^here:  wt*  t i ler  . 

W|=original  weight  ot  ; 


VOID  CONTENT 


A.  Mechanical  measu renents  were  performed  as  outlined  in  M I L-P- I 7549C . 

B.  Void  content  was  calculated  using  the  follcv/ing  equation: 

/j  Voids  = 100  - a (d ) - a (e) 
c b 

where:  a=specific  gravity  of  laminate  times 

100. 

d=resin  content  of  laminate  expressed 
as  a dec ima 1 . 

c=manufacturer ' s recorded  specific 
gravity  of  the  cured  unfilled 
resin  used  in  the  laminate. 

e=re inforcement  content  of  laminate 
expressed  as  a decimal. 


b=specific  gravity  of  reinforcement 
(glass  = 2.57) • 
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106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|MATERIALS  evaluation  Pa  \j  2^<  DATE  12/17/l  REPORT  NUMBER 

I 

. TPIL’SILP:  PROPERTIES  OF  PAIGL 


I 


Condition  of 
lest 

— — 

Tensile  Modulus,  psi  X IC'^ 

. J 

As  ’deceived 

IG , IOC 

0.337 

9 , oOO 

0.34^ 

10 , 200 

0.343 

Average 

10,000 

C . 300 

30  Day  Distilled 

10,000 

0.3o4 

Vi’ater  Soak 

9,900 

0.3o7 

10,000 

0.375 

Average 

10,000 

0.375 

REINFORCED  PLASTICS  TESTING  LABORATORY 

H 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

^MATERIALS  EVALUATION  Pa  'o  73  DATE  i2/’l7/oo  REPORT  NUMBER  4132 

! 

^ .H-1  -S  0^  P.l..  jZj  ;,-4C-).. 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|MATERIALS  EVALUATION  ?Ci,  0 DATE  12/'l7/ow  REPORT  NUMBER  ‘^-i-72 


I 


i::rJHiA::i::AR  s:; 

:AR  FR0i-JR2I..3  0?  PARJL  fr^^Ook 

1 

1 

( 

Oonditiorx  of 
2est 

Interlaminar  Shear  Strenyth,  psi 

f 

f 

As  Received 

1,400 

1 

1,100 

1 

1,100 

1 

Avera-e 

■ 

1,200  ' 

1 

t 

30  Day  Distilled 

o 

o 

1 

',,'ater  Soak 

c . 
o 

f 

1,300 

Average 

1,200 

I 

I 

I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

v^ATERIALS  EVALUATION  i ' IxV  DATE  12/17/0  REPORT  NUMBER  --L.2 

I 


I 


Av(*r.'i(;e  AeeultB: 

UT'j  : 7 jl  I'Si 

Aet ; 


76?,  p£d 


I 


P 


f 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


I'v^ATERIALS  evaluation  I - ■ 13. 

DATE  12/17/- 

REPORT  NUMBER  41^2 

1 

1 _ 

-isic.’  A.,  cr  i.i:  :i 

1 

1 

1 

1 

1 iv-r?.  e 

* 3o.:aitio::  oi 

1 • . . ^ • • ) 

a.  ^ 

1 Li«  • O 9 

lost 

j j U 0 U . . . • 

1 1,000  7:cv. 

1 

, 1-.  r:v:c 

i 

1 in 

1 ,.r.  r.:!CJivcu 

1 0.17 -'2 

I I 

1 

-.IJlO 

^ . V-  *---0  I 

1 

1 

i 

.1  1 

1 

I 1 

1 

1 

1 i 

f ' -T."  Jicoilljd 

^ - 1 

. 0 4u  j 

- oor... 

I 

• w ^ ^ w' 

H ■ - - -.-rvo 

1 

1 

- - - i 

i 

^.4^  ■ 1 

1 

1 

.0  1 

1 

L 

I 

I 

I 

I 

I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


^MATERIALS  EVALUATION  r".  0 DATE  12/l//_'  REPORT  NUMBER 


I 

REINFORCED  PLASTICS  TESTING  LABORATORY 

j 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

gv^ATERIALS  evaluation  Pa  o 4 DATE  Il/IT/-  REPORT  NUMBER  4..^ 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 


106  BANGOR  STREET 


(516)  884-7774 


LINDENHURST,  NEW  YORK  11757 


I 


MATERIALS  evaluation  Pl.  0 2. 


date  12/17/- 


REPORT  NUMBER  , ' 


. F.:CI227X  3 0.  i;...  .L 


REINFORCED  PLASTICS  TESTING  LABORATORY 

^ 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I MATERIALS  evaluation  pn  o 70  DATE  REPORT  NUMBER 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  evaluation  p-^~o  DATE  x^/l7/  REPORT  NUMBER 


i::rjRiArj::An  3.:.'ar  PRorJRTL.s  o?  pa::7:l  .^322 


— 

301'i.dition  of 
Test 

__ 

1 

Interlarsinar  Shear  Strer.rth,  pel  ^ 

..■arp 

fill 

''1-"°  ‘.'arp  i 

Ao  RacGlvcd 

2,200 

; , 300 

' i 

3j700  I 

2,200 

3.200 

2,200 

3,300 

1,100 

! 

Averarc 

2,20u 

. 300 

3,--00  j 

2 i:r.  -oil 

1,30^ 

2,100 

2,100 

1 , ^-00 

2 9 

2,200  1 

0 

0 

1 — 1 

1 , ■ .'00 

2,200 

A VC rare 

1,700 

2,000 

2,200  ! 

i 

REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I vAATERIALS  evaluation  i:.  DATE  I./'m'/-  REPORT  NUMBER  ■ 1 _ 


1 ic  ai ion 


inn  bo  r '...irr  lyir.  Lcn  ~lh 


322-1 -dry 

par.-jl  Iwl 

1.000" 

1 

1 * ^ ^ — ‘‘i 

r a r .'i  1 1 e 1 

1.000" 

J - V - i ry 

piir.'il  I el 

1 .00:" 

dry 

perpend . 

0.996" 

I 

i 3'-7-V'-dry 

p e r r e n d . 

1 .001" 

1 322-ll-ary 

perpend. 

1 .000" 

j 322-.  -.■•ft 

p rail  el 

1.001" 

j 322  — -wet 

par.iliel 

0.998" 

1 322-6-.'.et 

parallel 

0.999" 

j 3-  2-8-.-.et 

1 322-lC-..ct 

pf  rj  end  . 

1.001" 

_ 

i 322-]  -wet 

peri  end . 

i 

— 

1 

1 

i 

Bonding  ^itrength  = rtui>ture  /orce/ni 

Averwge  Bosulte; 

Pfirallei  to  .<arp 

ijry  : IV 77  psi 


e 


■•■loth  ! TnicKncca 

0.998"  0.476" 


0.999"  1 0.'*78" 


I 

0.998"  I 0.'-76" 


1.000"  i 0.079” 


1.003"  I 0.076" 


1.000"  i O.47S” 


l.OCC"  I 0.^77" 


oiijjLurt'  I .'oii'i , .'j.‘ 

.■  o r c f - i r->  i.  ;ti. 

I 1750  Ibti'  17VHps3 


I I 

I 1/75  lbs;  17/.  ncj 


■ l£C0  Ibf:; 


I 1675  lb::! 


; 1700  lbc| 


1650  lb:.; 


j 925  Ibci 


0.999"  I 0.075' 


0.476 


^"6Gp3i 


• ^ psi  ‘ 


-65c  pg. 


psi 


.“96 

0.475' 

, I 
1 

925  lbs!  931  pe 

.996 

■ 

0. 

E 

5"  i 

< 

n -)  r T V.  - 1 ri  '9  w 

^ pg- 

0.996"  ! 0.47.'" 


REINFORCED  PLASTICS  TESTING  LABORATORY 

j 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  I"  'C  DATE  1L‘/17/'  REPORT  NUMBER 


REINFORCED  PLASTICS  TESTING  LABORATORY 


106  BANGOR  STREET 


(516)  884-7774 


LINDENHURST,  NEW  YORK  11757 


[/ATERIALS  EVALUATION 


DATE  1 , 1’  / 


REPORT  NUMBER 


I 


of  oam: le 


::6.63  gB. 


2b  • 60  gni . 


^^•5-  gm. 


andijrd  406  />'’0ol 


of  nc-  idue  iercent  Kesin 


ga, 


44.72% 


44  .81  % 


45.06% 


/\vera^';e 


er  /ibr.or;ticn  led.  ^tand.-.rd  406  n*''0’l  Iro 


Iter  boil  ■ /o  .'.ater  absorbed 


75-62  grr. 


0.08  g 


74. b8  grr. 


75-80  gm 


70.25  gm 


7- -94  gm 


/tverage 

fic  gravity 

r ed . 

-tandard  ‘>06 

ecific  j 


42.73  gr. 


4^7. 8b  gm 


■♦5-93  gni 


18.86  g 


21.27  gm 


20.27  gm 


unable  to  determine  void  content  becau 
gravity  of  cured  resin  is  not  kno'wn. 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


JMATERIALS  EVALUATION  Pa-e  9 


DATE  12/17/CL;  REPORT  NUMBER  .:132 


i'LSXUHA.L  PROPSHTES  OF  PA^^EL  #422 


Condition  of 
Test 


As  Received 


Average 
2 Hr.  Boil 


Flexiural  Strength,  psi 

Warp 

Fill 

450  V^arp 

25,300 

24,500 

7,100 

25,300 

21,600 

6,900 

25 , 300 

22,700 

7 y 300 

25 , 300 

22,900 

7,100 

12,900 

11 , OOO 

3,700 

14,000 

xX  f oOO 

3,600 

13,600 

12,200 

3,800 

13,500 

11,900 

3,700 

Flexural  Modulus,  psi  X 10° 


1.62  1.30 

1.5?  1.40 

1.60  1.4?  0.173 

1.60  1.39  0.1o3 

0.943  0.727  0.07o 

0.839  0.319  0.079 

0.8G3  0.773  0.075 

0.333  0.773  0.077 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

, MATERIALS  EVALUATION  PajG  31  DATE  12/l7/Ua  REPORT  NUMBER 

I 

mSILE  PROrERIISS  OF  fAEEL  *422 

\ 


Condition  of 
Test 

Tensile  Strength,  psi 

Tensile 

7.0  dulus 

psi  X 10'- 

Warp 

Pill 

45°  Warp 

Warp 

Pill 

45°  Warp 

As  Received 

38,000 

29,200 

12,600 

2.69 

1.97 

0.327 

36,000 

32,400 

13,000 

2.41 

1.96 

0.324 

33,700 

29,100 

12,600 

2.40 

1.94 

0.322 

Average 

35 , 900 

30 , 200 

12,700 

2.50 

1.96 

» 

0.324 

2 Kr.  Boil 

24,900 

19,400 

7,400 

1.81 

1.37 

0.150 

24,800 

21,500 

7,400 

1 .6u 

1.32 

0.173 

25,500 

21 , 400 

6,800 

1.92 

1.47 

0.135 

n Average 

25,100 

20 , 300 

7,200 

1.30 

1.39 

0.153 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


I 


N4ATERIALS  EVALUATION 


DATE  12/17/g.j  report  NUMBER  4i;;2 


co:p?..:s3I7.  p.:cP-;ptI-js  op  pa::,l  .H22 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I^ATERIALS  evaluation  pa  e DATE  12/17/o-  REPORT  NUMBER  -1, 


n:r:?JA.:i7u'iP  propjh;!  .3  0?  pa::  ,l  ^:^422 


Gonuition  of 

j 2est 

intoriar-'-inar 

SHoar  Str 

B'arp 

pill 

4T  ar.,  , 

As  Heccivod 

2,10c 

2,000 

1 

:■ , rOC  I 

1 

2,100 

^ ,000 

3 , jO—  j 

1 

2,000 

* , OoO 

3 , ^00 

Averar-G 

2,1-0 

0 ,00- 

1 

1 , po-  1 

( 

2 Hr.  Boil 

I,-' 00 

1 , .-Oo 

1 

1 , 00  1 

1 , .>00 

1,100 

1,.'00  j 

1 , yOO 

1 1 

1 , oo  ! 

i 

Avorace 

1 , -00 



1,50c 

1 

1,000 

1 

1 

I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I 

MATERIALS  EVALUATION  Pi  H:  DATE  12/17/ Oi  REPORT  NUMBER  ^'■l^'- 


A 


i'i\i*rju  it 


01..'  ;tg.'-.rd n 


iUciUiiiCat-ion 

i-  ur;bi-r 

bir  • 

1 liCnpth 

Till  ckrioGJj 


r ore Q 


.-y  ' P'.rallel  l.COO"  ' 0.99^''  ! 0.4^^" 


i i 


] . occ 


r,;llel  ^ 1.001 


irv 


ct  ' i .rr.ilel 


pt.'  r].end . 


• / d-lO-  ct  , per:  end 


1 t;Or:,en;. 


" ’ l.OCC"  I C.179 


i 


0.4 ' 1750  ibE' 


0..179"  ' 1^50  lbs' 


0.470"  ' 1750  lb 


icriend.  I l.OOl"  I 1.001" 


'erreni.  ! l.OC.O"  ' I.C-IC 


I 

l.OCO"  I 1.CC7" 


I 

r;r^llc.  i 0.997"  '0.999" 


llel  l.COO"  ! 0.999" 


0.999" 


0.'-^9" 


C. 


0.  .7-" 


. •80" 


0.087" 


O.dcO" 


,000"  i O.-*S0 


' loOO  Ibn  ' 


; 17?5  Ibo  ' 


! i 650  lb . , ' 


! 99c  lbs' 


' 1 
I rOO  Ibc 


105c  lbE-1 


I . 

* 875  lbs 


>70  lbs 


93c  Ibsi 


,'nt, 'j  j I 
-ti-'  r, 


1750  psi 


18'^C  psi 


7-5  Ps 


59"  Ps 


17.^5  psi 


lo‘7  psi 


959  psi 


doriuint;  .strength  = Rupture  rorce/nrea 

aVerS{^c  x^esai-usc 
Parallel  to 

ucy:  1785  psi 

viv  P-  1 


Perpendicular  to  ■ 

Dry  1 105 P^i 

905  tri 


et : 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


.v^ATERIALS  evaluation 


DATE  1^/17/ 


REPORT  NUMBER 


A .j- SIC 7 0?  PA  ;-^22 


— 

Scr.di'tion  of 
lost 

1 

■;  •f . Lose  , I t . Loss  , 

. .'.-.V.  I 1,000  Le’.'. 

i-1  - .s  i in  rar'.s 

i 

A-  Aocoived 

o . j • C-  '2.0  1 

^ .1473  [ 

, *. 

1 i 

t 

1 

^ .1-  . .^2  1 
1 

2 ’r . oil 

1 

! ■ 

k'/QTC.  2 



• 1 * " 

1 

i 

I 

I 

I 


i 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


|\ATERIALS  EVALUATION  I ; V DATE  REPORT  NUMBER 

I 


I 

I 

I 


I 

I 




REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I MATERIALS  EVALUATION  DATE  12/17/-<^  REPORT  NUMBER 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|v^ATERIALS  EVALUATION  Pace  2(;  DATE  l2/l7/uO  REPORT  NUMBER  ^15^ 

I 

I TSKSILP:  PROPERTIES  OF  PA!ISL  ^31IM 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  Pa^e  0 ' DATE  12/ITA  • REPORT  NUMBER  4132 


go:.t:...3GI7-j  pnop..:?.Ti^3  o?  (Oii: 


Co...pros3ivG  Strength,  psi 

Oomprossive  ..odulus,  psi  X 10^ 

t 

•iJ  iGceiveci 

J , luO 

1 

0.239  ' 

' 

7 , 900 

0.295 

1 

1 

7,400 

0.239  ; 

1 

i Avera^  e 
1 

6 

o 

0.257 

■ 30  Day  Distilled 

7,500 

0.250 

’.,’ater  3oa.; 

7 , oOU 

0.268  1 

1 

7,900 

1 

0.31S  1 

A v'cra  -e 

7,700 

0.27. 

! 

f 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

S^ATERIALS  EVALUATION  Paje  4?  DATE  12/l?/uo  REPORT  NUMBER  4132 


IKTERIAimiAR  SHHAR  PR0PZRII3S  OF  PAE^L  #3Ili: 


REINFORCED  PLASTICS  TESTING  LABORATORY 

rj  106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

'I 

j MATERIALS  EVALUATION  ra  J 11  jj  DATE  REPORT  NUMBER 

3^ri::g  propjrti..:3  of  V311i: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


An-A0**4  039 


UNCLASSIFIED 


LUNN  LAMINATES  INC  WYANDANCH  NY  f/%  H/« 

reinforced  plastic  sonar  dome  material  investigation,  volume  II— etc (U) 
196G  N00140-66-C-057S 


I I 

l|  Bonding  otrength  = Rupture  i'orce/Area 


Average  Keeults: 
i)ry : 502  psi 

Wet;  575  psi 


l 


I 

I 

I 

I 

( 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

S4ATERIALS  EVALUATION  Pa  o 13,  DATE  12/l7/6o  REPORT  NUMBER 


A '.lASIO.!  : 0?  PAi:..L  y/3Il: 

I 

I 


1 

Conditioa  o_ 
I’GSt 

■ : t . Loss, 
::,00C  lev. 
in  jra.  .3 

Avora  e 
; t.  Logs, 
1,j00  ..gv. 
in  Tans 

1 

Ac  '.'.iCGlvcd 

r 

• 

( 

1 ■ 
c 

1 

.0100 

C.  207^1- 

.0413 

Average 

0.12go 

.023g 

30  Dll’  Distilled 

0.o76'7 

.17a3 

■.I’ater  3oaA 

0 • 311a 

.1023 

Avora^jo 

— ■ , , — _ , . ~ — 

0.^9'^0 

— 

.1500 

■ REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|SAATERIALS  EVALUATION  I.-  0 . i DATE  12/17/ - REPORT  NUMBER 

I 


I 


i 1 ^ o X C /\  X ± i /i  *j  1 i Ldij  X 


311  I- 


liCGin  Content* 


.I’t . of  Fabric  ; 

.. t.  of  i.ai.ixn'ite  ; 

i'crce;it  111-,  x/.  ' 

! 11-1/2  lbs. 

1 i 

7-1/2  lbs. 

! 1 

; 

1 

i 1 

1 

! 1 
1 

Average  'M  ,o  f 

-a ter  Ab 

sor  ,:tion 

(24  Hours 

‘^oaA ) 

1'.  t . of 

a n'l i e 

«t.  /tfter  xiOiik 

/o  •'»  a t c F 

iib;  orucu 

39.25 

KB. 

39.46 

MH 

0.54,0  i 

35.37 

KB. 

35.58 

f 

gm. 

t 

0 . 59/0  ! 

36.41 

KB. 

36.62 

gB. 

0.58.^.  , 

Aver  II  p e 

0.57.  ; 

opecific 

Gravity 

Federal  0 

tfindnrd  406  - ,,*5011 

1 At.  in 

/»ir 

•<t.  in  k^aLer 

XI]  ecific 

Gravity  1 

' 19.15 

Effl. 

2.77 

Km. 

1.17 

1 

‘ 18.65 

gB. 

2.64 

gm. 

I 

1 

1.16 

! 19.77 

KB. 

2.80 

gB. 

1.16 

Average  ^ 

.7  i 

Voia  Content 


Void  content  cannot  be  determined  becaune  of  the  nature 
of  the  reinforcement. 


RcGin  content  cannot  be  determined 
sccordintj  to  Federal  dtandara  - 

;(<7061  because  of  the  low  melting 
point  of  the  reinforcement. 


REINFORCED  PLASTICS  TESTING  LABORATORY 

(516)  884-7774  LINDENHURST,  NEW  YORK  11757 

date  l i/x  i’,  .,  REPORT  NUMBER  ^ i yj 


?L£XURA.I  PH0P2RTI3S  0?  PAirEL  ^AllM 


Condi t Ion  of 

m r* 

Flexural  Strencth,  psi 

1 

1 Flexural  Modulus,  psi  Z IC'^ 

i 

^ . . 1 

1 1 
1 

As  Recolved 

<«- ' f 

O.ll- 

1 t - oo 

G.:10  1 

t 

O f 'Uw 

j • : uC  j 

i 

Avorare 

7 

....  1 
L'  • S' j 

1 

3C  Eay  Distilled 

1 

0.24:  j 

’.•.’ater  Soak 

1 

■ ,CLw 

0 . 17'-j 

O 1 rlO  J 

L’  • 21  0 

Avora.jc 

o.OGu 

1 

I 

1 

0.214  ' 

i 

-1 

I 
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■ REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

J4ATERIALS  evaluation  paje  30  DATE  12/l7/uo  REPORT  NUMBER  -U ^2 

I 

I I5i;SIL3  PROPERTIES  OF  PAIISL  Mllv 


■ REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

J\AATERIALS  evaluation  I-a date  it-ViY/uO  REPORT  NUMBER 

I 


I 


' REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  pajG  ^2  DATE  12/H/6Z  REPORT  NUMBER  hly: 


30  Day  Distilled  1»300 

V/ater  Soal: 

1,100 

I 950 


Averace  1,100 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  pc.  -O  11  ■ DATE  12/l7'/'->v.  REPORT  NUMBER  ' 1!7P 


•A 


i’one  L //  ^ ] IK 


Fcdertil  o tonnards-^^06 
Test  i^^llil 


1 Idrnti location 
' nu.T.ber 

L c n ( : t h 

i 1 ■ 

1 ( Ku  j t ur  e I'lOn  i i n, 

, >'<idt,h  i I'll lokn eon  r'orcc  1 ^Ir'  n ,i.i. 

' 4 111';- 1 -Dry 

none 

1 

; 4ii:;-3-Drv 

none 

0.99^" 

1.002" 

0.481"  490  IbG  ; “92p6i  • 

1 ! 

1 41i;  -5-->rv  t none 

1 .000" 

1.001" 

IMMILUHIMIM 

^ iill.'-'-2-..et  j none 

0.996" 

1.002" 

0.5C1"  550  Ibc  , 551 

psi 

1 

1 ‘•li;-.-4-,.et  1 none 

1.001" 

1.005" 

0.499"  ’ 5?0  lbs  579psi  , 

1 

4lli:-6-..et 

none 

1.005" 

■ ' 

1 .002" 

0.505"  ' 570  :bs  ' 566psi 

1 

1 

• 1 

J 

. 

1 

I . ! 

i ' ’ 

1 ' : 

' 

( 

1 i 

! 1 i 

1 

! i 

i i • 

Bonding  strength  = Rupture  iTorce/Area 
Average  Reeulte: 


iiry : 


psi 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  evaluation  Pi  j l4o  DATE  1^/17/'.,  REPORT  NUMBER 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I MATERIALS  evaluation  DATE  1?/17/  REPORT  NUMBER 


-IC- 


t I -Li 


■+11  I- 


..‘"fift  Con  tent* 


.<t.  oi  fabric 

! t , of  x^aiiiitiate 

i'trcent  i-.i  . ' 

• 11-1/2  lbs 

1 

1 7-1/2  lbs.  ! 

•'A.  78  A ! 

i ! 1 

1 ' 

! 

1 

; 1 

1 j 

1 

! 1 

i 

HVnrfj/;p  ‘ , - . / ^ 

■ a ter  Absor jition 

(24  heurr.  -^onk) 

1 t • Ox  a n*  j ' JL  c 

.*t.  /,1'ter  ^oak  ' 

/o  ••  ci  t,  c r*  L c*  0 r*  b c*  ti 

1 

52 . 60  gju  , 

52.85  gm.  ' 

0 

1 53*35  gm . 

1 

53.65  gm. 

, 1 

0.56/0 

1 52.24 

52.64  gm . 

‘ i 

; C.77,0 

Average  0 . ■ O/o  j 

0] ecifxc  Gravity 

federal  Standard  406  - -/lOil 

• At.  in  rtir 

>*t.  in  *.ntcr 

ouecific  Gravif 

19.13  g®*  i 

2.82  gm. 

1.17  ' 

' 19. Ab  gffl. 

2.79  gm* 

! 1.17  : 

, 19.18  gm. 

2.77  gm.  1 

Avernge 


Void  Content 


Void  content  cannot  be  determined  oecnufie  of  the  nature 
of  the  reinforcement. 


• i'ieoin  content  caritiot  be  determined 
accordini'  to  >'e(ieral  otantiaru  ‘*06  - 
^7061  because  of  tnc  low  mcitinj^- 
point  of  the  reinforcement. 


I 

i 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


I'aaterials  evaluation  Pa  g ‘3 


DATE  12/17 /u^ 


REPORT  NUMBER  4132 


rL-:.:u:-LA.L  prop  .r.rus  cf  pa::.!  y3^-- 


I 


REINFORCED  PLASTICS  NESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

^MATERIALS  evaluation  Pa^C  27  DATE  12/l7/o^  REPORT  NUMBER 


I 


I 

REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|»^ATERIALS  EVALUATION  Paje  ?!  DATE  12/17/66  REPORT  NUMBER  -^132 

I 

I coi-TRUSSir:  prgpjhti^s  op  pa::-:l 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

AATERIALS  EVALUATION  PaL'G  DATE  12/l7/ou  REPORT  NUMBER  41^2 


REINFORCED  PLASTICS  TESTING  LABORATORY 

\ I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I MATERIALS  EVALUATION  p::.  DATE  iLj/lV/-.,  REPORT  NUMBER 

I 31IARIIia  PRGP^HTI.S  OF  PAi:  f>349:-I 

I 


— 

Condition  of 
1 Post 

Rearinr;  Strength,  psi 

1 

i 

1 As  Received 

1 

1 

! 

9 w w 

1 

! 

' 

1 

1 Avera76 

i 

■ » 

30  Dap  Distilled 
V'ater  Soalc 

22 /.'V.  1 

22 , / ^0 

22, 

Average 

22,V.J 

--  

599K-:-0ry 

\ 

none 

1 ■ "■ 

1 949K-5-i;ry 

none 

; 

0.990"  1 


0.996 


I 

Bonding  otrength  = Supture  i’orce/Krea 


Average  Keeults: 
L»ry  ; 1191  i si 

Wet : 1227  psi 


i’aneL  j99i 


vvidth 

VliiCfUiecG 

5 ' > 

1 j<up  1. 11  re  ! 
force  i 

.'•'oiiil  ) ng 
^ t I'f. n, . i, h 

0.998" 

0.478" 

! 1125  lbs  i 

1125psi 

1.000" 
^ 

0.4?8" 

1160  Ibn  ' 

1172psi  ; 

0.477" 

1 1150  lbs 

1155  psi 

1.003" 

0.483" 

1350  lbs 

1335psi 

l.OC^" 

0.489" 

1030  lbs 

1022  psi  1 

1.005" 



0.H91" 

1340  lbs 

1325psi  ; 

I I i i 

I ' 


■ REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

J4ATERIALS  EVALUATION  Pa  0 137  DATE  IZ/Yi / j REPORT  NUMBER  41^, _ 


0? 


jonuitlon  o2  ' ■.'t.  Loa:.,  ' ' o . Loc", 

Ccct  ! ,0C0  7.2V.  ' l,00o  ...v, 

ii.  ra.  a ‘ in  ra 


.iO  ..ocoivjl 

1 

0.33't-o 

* . J ^ - 

i 1 

1 

v.^’  • c-  - - Lf 
t 

- 1 

1 

■ ;.vora  0 
1 

- ■ i 

.Oajw  [ 

1 

; 30  i>a;  Listillod 

- • ^7. - 

• ^ I c * 

' ’.'atGr  3oal: 

' 

0 • ^ ‘ rL  ■„, 

1 

1 

. 

1 

* *•  VO  **^C  ’ 0 

0 . J'S7  ■ 

1 

1 

.071'^  1 

j 

j 

r' 


. -A 


■ REINFORCED  PLASTICS  TESTING  LABORATORY 

g 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|4ATERIALS  EVALUATION  c ..  DATE  l;yl7/  REPORT  NUMBER  4132 

I 


kjli  iLtii  A 


t l\U  I ii  If 


..r,.in  Coi'.lrnt* 


' .it.  of  r ifor  ic 

t . of  1,  ..'■.ill;. to 

iC'l-cciit  lu.-niii 

1 

13.56  lbs. 

lB.85  lbs. 

39.b  ! 

1 

1 

Aver. age  39  - i 

..:ilor  Absoriition 

(2^  iiourr  .jo.'ik) 

. ..t.  of  i^Ci!!.,>le 

»« t • /%  f t G r 

/o  .'.a ter  .ibrorbeii 

; 37. B gm. 

3°.l  g.-n 

0.79  ^ 1 

j 35.2  gm. 

35.5  gm 

0.85  % 

j 30.6  gm. 

30.8  gm 

0.65  % 1 

iiVer-igp  0.7’  . ! 

opecific  Gravity 

rodernl  Gtamiard  406  - ,/  ;011 

1 i.t.  in  /lir 

lit.  in  .vater 

.^i-'ocific  GraVit  • 

' 26.1  gm 

10.1  gm 

1.63  i 

2^ . 3 rm 

9.3  gm 

1 

1.62  i 

! 27.8  ,-m 

10.6  gm 

Average  1 ,lZ 


Void  Content 


Void  content  cannot  be  determined  becnuae  of  the  nature 
of  the  reinforcement. 


• rtesin  content  cannot  be  dotcrminea 
accordin,j  to  federal  otaniinra  do6  - 
#7061  because  of  the  low  melting 
point  of  the  reinforcement. 


r 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|4ATERIALS  evaluation  Pare  iO  DATE  12/17/68  REPORT  NUMBER  4ljj2 

I 

I FLEXURAL  PR0P3HIIBS  OF  PANSL  #449" 

I 


Condi-tlon  of 
Test 

Flexural  Strength,  psi 

Flexural  Modulus,  psi  X 10“| 

h-  1 

As  Received 

29,6u0 

1.5o 

30 , 600 

1.57  ; 

31,500 

1.48 

Average 

30,600 

1.54 

30  Day  Distilled 

31,300 

1 

1 r A 1 

^ . 1 1 

Water  Soak 

31 , 300 

; 

1 . 50 

29,000 

1 .P3 

Average 

30,500 

1.59 

REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|MATERIALS  evaluation  pa  n v,:  DATE  12/17/  REPORT  NUMBER  ^^1,' 

I 

I TSIISILE  PROPERTIIJS  0?  PAirSL  ,/449:! 

I 


Condition  of 
Test 

Tensile  Strength,  psi 



Tensile  Modulus,  psi  Z 10^1 

1 

— 1 

As  Received 

32,-!lOO 

2.05  i 

29,600 

1.37 

26,400 

1.84  1 

I 

Average 

30,100 

1 

1.92  1 

1 

30  Day  Distilled 

30,100 

. - i 

1 . O J 

Water  Soaic 

27 , 200 

1 

1.92 

29,400 

l.ul 

Average 


27 ,o00 


1 .50 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 


r?  I 106  BANGOR  STREET 

JsaATERIALS  evaluation  pa_e  7^ 

I 


(516)  884-7774  LINDENHURST,  NEW  YORK  11757 

DATE  12/17/o.j  REPORT  NUMBER  ^rl32 


gcun.isi’.'-.  r?xp  :rti23  o?  pa:~  .l  7449:: 


gcnciitioii  oi' 
post 

Co.  .arosslvo  3tro:.:t'.-,  y.si 

— 

Co.:prcasive  ..oaalus,  psl  1^'^j 

1 

1 

As  r.ccoivcd 

,':.0G 

lu,000 

1.0,-  ' 

1 

1 

17,100 

C.-5-  ; 

Avora JO 

16,200 

1 

0.  34  1 

i 

30  pay  Distillod 

17 , 30c 

1 

1 

0 . jI-.  ; 

’..'atcr  3oa.: 

lo , oOO 

0.733  1 

1 

14,100 

■')  ' i"' 

- Ju  1 

» 

1 

Average 

lo,70C 

1 

0.j70  1 

1 

1 

I 

I 

i ■ 

i > 


a 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|4ATERIALS  EVALUATION  q 34  DATE  12/l7/o3  REPORT  NUMBER  4^32 


I 


1 

Condition  of 
Cost 

, 

Interlaminar  Shear  Strength,  psi 

1 

As  Received 

3,000 

1 

f 

3,  Boo 

1 

2,600 

1 

Average 

3,100 

f 

30  Day  Distilled 

2,700  1 

1 

’,,'ater  Soak 

1 

i 

3,700  : 

1 F 

' t 

3,100  1 

! r 

1 

i r 

Average 

3 , 200 

1 

1 

I 

I 

I 

\ I 


I 

' REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

jMATERIALS  EVALUATION  . j...-  DATE  , / REPORT  NUMBER  ‘-rS.i,:. 

\ 


I 

I 


1 

' 

1 

r 

1 

Ac  _.';CC!.’VOQ 

- » 

1 

J ■ ^ 

f 

:^vora  ■ 

- 

5C  lictlil-cl 

’.’a-L'-r  30  ... 

1 

AV'-Jiva  Q 1 

1 

-1 

C,  • y ^ ^ 1 

f 

[ 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|MATERIALS  evaluation  . . i.  ■ DATE  i /l  / REPORT  NUMBER 

I 


I 

I 

I 

I 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I materials  evaluation  , , date  12/i7/-  REPORT  NUMBER 

I 

I I-:--  I iicr  o:~ 

I 


TooT  i>jv\ ohLiiiV 


i if 


•<ct.in  Content* 

' .it.  of  Fabric 

! ■•<t . of  Laminate 

' For cent  be a an  1 

1 

. 13.56  lbs. 

- - 1 

! 18.58  lbs. 

1 

i 1 

; ! 

1 

i 

1 

1 

- 1 

1 

k ) 

kvvrar.o 


..aler  Absori-tion 

(24  iiourn  '>oak) 

t>t»  oT  oDn;'le 

L't.  After  wioak 

A>  ••ater  nbsorbed 

4h,8  gm 

45.1  gm 

0.67^  1 

51.3  gm 

31.6  gm 

0.96j(, 

F9.1  gtr. 

29.3  cm 

1 

0.69%  1 

Average  Qi'77  i 

0 ; ec i f ic  Gravity 

Federal  Standard  4o6  - ,'/5011 

..  t.  in  Air 

•<t.  in  »ater 

arecific  Gravity  1 

25.1  gra 

9.6  gm 

t— * d 1 

1.62 

22.6  gm 

8.7  gm 

1.63 

27.0  gm 

L . . 

IC.l  gm 

1.60 

Averafie  1 " 1 

Void  Content 


Void  content  cannot  be  determined  because  of  the  nature 
of  the  reinforcement. 


• Resin  content  cannot  be  determined 
according  to  Federal  standard  406  - 
t^706l  because  of  the  low  melting 
point  of  the  reinforcement. 


I 

REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|mATERIALS  evaluation  date  . / REPORT  NUMBER 

I 

I 

I - 


1 

1 

- - -- 

— j 

> 

- - 

, 1 .. 

- - ' 

1 

• . _ 

1 

1 . - 
1 ■ 

1 

. 

..r: 

_ 

•• 

„.-r, 

1 " 
— , 

. 

1 

1 

- , . 

. 

■» 

__  ^ J 

n 

w.  9 W 

,CCo 

- • ^ 

.X  ■ ' • 

, - Co 

2:,  1C. 

l^,2o. 

O « 

2 . 1 

^ 5 ^rw  O 

*'  9 V.  ^ 

2.vl 

~ • 1 

V/  • f *“w 

1 

^ , CCi-’ 

-'0  > 

2.1 

i . : 

• 1 _ 

1 ■ , 7 . C 

“ . y ^"sJ 

•J  • U _ 

1.  1 

0 • w 

^ ... 

- 

- » - w-U 

1 j 

2.C- 

S..  • , .4. 

! 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


materials  evaluation  pa  o 


DATE  1^/lT/o  • 


REPORT  NUMBER 


:s::siLS  propsriiss  of  pa:;el  #360 


Condition  of 
Test 


As  Received 


ensile  Strength,  psi 


ensile  Modulus,  psi  XlO^ 


Average 
2 Hr.  Boil 


Average 


uo , UOO 
,500 


45°  Warp 

Warp 

Fill 

14,000 

2.29 

1.96 

14,100 

2.37 

2.07 

14,200 

2.30 

2.41 

14,100 

2.32 

2.15 

13 » 100 

ro 

• 

C 

1.94 

12,100 

2.03 

1.91 

12,600 

2.09 

2.O0 

12,600 

2.09 

1.9ci 

t 

REINFORCED 

PLASTICS  TESTING 

LABORATORY 

i 

106  BANGOR  STREET 

(516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|vaaterials 

1 

EVALUATION  p . 

DATE  12/17/ 

REPORT  NUMBER 

1 

1 

pr.C - I , i ^7  z.-..  ,Z 

•'r  ^ 

1 

[ 

1 

REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


j MATERIALS  evaluation  1'.  ■ DATE  xr/i.V/  REPORT  NUMBER  - 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  o 11  j DATE  ll/'l7/w  REPORT  NUMBER 


31ARIi:g  PR0PERII::.S  0?  PAIllL  ,7360 


Condition  of 
Test 

— 

Eearinr  Strength,  psi 

;;arp 

Pill 

As  Received 

r 1 , ^ 

1 ,...G 

1 

1 y ^ 

1.  ,L'00 

i.  1 y JC 

Average 

Ilf., 

1 , , 00 

2 Kr.  Boil 

1-- , UuO 

Ic ,7  Ou 

lA ,00J 

1...  CO 

1^ , oQyj 

— tf  j O L 

Average 

lA ,u00 

1,  , 200 

-4 


A V iJ  i\  X i\ 


L //  i^O 


Fcdcrfil  ^ tciiidfirde-M'tOb 
iOPt  // 1 i 1 1 


( 

i Ideiitii'icationj 

t 

nu  •••  1 u r 0 

i'on  1 

i ♦ u ».  > 0 c r , 

V.ar,)  Oir. 

ben,,ti. 

f.  idth 

T..ii;bnc!ja 

Forcf 

* I'  < 

!.  ,U. 

- >)C-l-.-ry 


jO-  ' '->0-i-.-ry 


:0-5  — 


X n raa ] lei 


i ar.'illel 


1.002"  ; 1.001"  I 


0.'.77"  I If'. 50  lbs 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  Pa  'O  15-  DATE  12/lV/o.  REPORT  NUMBER  4152 


I 

j •0;.  j/C 


r 


Avera^'e 


1071 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


|AATERIALS  EVALUATION  DATE  i2/iV/--  REPORT  NUMBER 

I 


60 


n C'  n t • ii  t t '.(it  r-i  > 


of  oa: 


7S»*  ' 


lb  .O'  giE 


Laii'i  rcl  6>. 


-• 01  i<c;-iuuo 


y . 9 gm. 


7.32  gm. 


8.09  gm. 


i'erci’ut  nco.n 


i 

69,56.3 


I i 

1 69.72i  ' 


MVf>  ragfi  • . ' 


jlor  Aboorition  r'c'icral  ot.m'i'rd  606  - //  /’O ' 1 1 ro 


. /liter  boil  ' /a  .'.atcr  /.bGOrbe'! 


6a.  gm. 


38.85  g® 


62.6b  gm. 


58.96  gm. 


57.  '8  gm.  57.66  gm 


0.26..3 


0.28,0 


0.21, 


28.11  gm. 


in  /. a t e r 


0.88  gm 


.Tccific  Oravit’,. 


1.63  i 


2' '.11  gm. 

.55  gm. 

1 1 

; 1.66 

28.96  gm. 

1 

11.22  gm. 

1 1 

1.65  ■ 

Average  1 

Void  Content  I-.j  1 -i-’-a',' 

■■,6or; 

^ . Cir  . 

UTtxU'itQ  1 

.jp . Gr . 

Cured  Acsin  ! 

nenin  Content 
tbccimal  ' 

Glaso  Content  1 xercent 
(.Decimal,;  Voioo 

0. 


0.697 


0.696 


0 . ','06  : . 77 

Average  i 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I MATERIALS  EVALUATION  DATE  REPORT  NUMBER 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


MATERIALS  EVALUATION 


date  12/17/l 


REPORT  NUMBER 


T£i;SIL3  PROPERTIES  OF  PANEL  )^460 


Warp 


i’lll  45°  Wart 


;o  dulus 


Warp  pill  45°  Warp 


^ As  Received 

55,800 

55,300 

12,800 

1 

2.39 

2.60 

0.436 

57,600 

57,800 

12,500 

2.46 

2.16 

0.671 

1 

1 

56,500 

57,500 

12,200 

2.44 

2.59 

0.736 

1 

Average 

56 ,600 

56,900 

12,500 

2.43 

2.45 

0.614 

2 Hr.  Boil 

53,400 

53,400 

10,500 

2.13 

2.05 

0 .olo 

51,600 

46,300 

10,400 

2.22 

1.93 

0.573 

51,900 

55,700 

10,100 

1 

2.34 

2.37 

0 . 54o 

Average 

52,300 

51,500 

1 

10 , 300 

2. ’23 

2.13 

0.579 

1 

i 

REINFORCED  PLASTICS  TESTING  LABORATORY 

4#  I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|MATERIALS  evaluation  Pr-LiC  77  DATE  l<ii/i7/'-'  REPORT  NUMBER 

I 

I ao:3’7-;s3i7^  P':op  .p.r:  .s  or  fa::.! 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884  7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  evaluation  Fa  G DATE  12/1'J/<j^  REPORT  NUMBER  A-132 


prof  .rti.s  of  fa::.l  -r'46o 


0onli^iOIl  of 


i Intorlaainai'  Shear  Stroii  -tli,  p: 


1 

— 

'..'arp 

45°  '..'arp 

As  F.ecelvod 

3,000 

2,300 

2,900 

2,700 

2 , 300 

3,000 

2,200 

2,300 

3,400 

Avera 

2,a00 

2,400 

3,100 

2 ;;r.  oil 

1,400 

2,000 

2,S00 

2,300 

2 , oOO 

3,100 

2,  Coo 

2,500 

2,800 

Avera  o 

2,100 

1 

2,300 



2,900 

REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  evaluation  C 1^1  DATE  12/17/  REPORT  NUMBER  --- 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I MATERIALS  evaluation  P:v:g  145  DATE  REPORT  NUMBER  41^2 

I 


I 


I 

REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|MATERIALS  EVALUATION  I:-.  0 DATE  12/17/.  REPORT  NUMBER  A1J2 

I 


I 


! . ”i 

1 ■ ■■■  ■■  "n 

1 loncitlon  0-  I 

iT.pact  itroi,.  tc,  I't . -J.13 ./i--C;i  :*c  oC..  , 

1 :cGt  j 

1 

i 1 

■ ;arT)  1 

' 1 

REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I materials  evaluation  12  date  12/17/-  REPORT  NUMBER 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

j MATERIALS  evaluation  Fa'  G yk  DATE  12/17/ K."  REPORT  NUMBER  ^132 

^ FJlISILl'  PRQFZRIIjIS  0?  PAi:..!  4/O^j 


Condition  ox' 
Co  St 

Tensile 



Strength,  psi 

Tensile  : 

;odulus , 

psi  X 1 

1 

V.'arp  ^ 

Pill 

1 

45°  '..'arp 

1 

1 '.rarp 

— 

1 4o°  ■..'aro  ' 

1 

i 

As  Recieved 

I 

43,700  ■ 

3f ,000 

19,400 

f 

5 • 50 

2.77 

i • 

l.-r  j 

*+o ) 200  j 

2t , 600 

ly,:»00 

3.21 

2.^3 

l.c  1 

40 , 900  ‘ 

40,100 

20 , 300 

3.0*^ 

3.04 

1.-7  1 

1 

1 Avera^je 

44,3C0 , 
1 

34,000 

1:5,  OOO 

3.U 

2.00 

l.o7 

2 :;r.  Roil 

\ 

32,600  , 
1 

24,000 

1 ,000 

3.07 

2.55 

1.51 

1 

-r^ 

c 

o 

o 

34,100 

1 ,500 

2.  4 

2.44 

1.5*5 

41,400 

37,500 

Ic ,100 

2.o7 

2.51 

1.71 

Averare 

1 

38,300 

51,900 

1 

1 

13,200 

1 

_ 

2 • su 

2.49 

1 

l.o9  [ 
i 

. . i 

I 

I 

I 

I 

-a 


» 

« 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


MATERIALS  EVALUATION  Parc  ?3 


DATE  12/17/0. 


REPORT  NUMBER  ^1:^2 


pp.cp::rpi  .3  0?  pa.,  .l 


REINFORCED  PLASTICS  TESTING  LABORATORY 

'06  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  H757 

^MATERIALS  EVALUATION  pa.^G  pU  DAjt  x2/l7/u.  REPORT  NUMBER  ^1^2 

I 

I sipuLR  propjrti-OS  op  pa::-.l  ^07 


I 


Condioion  oT 
Tesu 

1 

1 

--  __  _ _ 1 

Interlaainar  Snear  5trc 

a th,  pci 

'.■’arp 

Pill 

45*^  '.'arr! 

Ac  Received 

1,900 

2,200 

2,100 

o 

o 

j 

f — 1 

1,600 

2,300 

2 , 900 

2,000 

5,lo0 

Average 

2,200 

1,900 

2,500 

2 }jr.  Roil 

3,200 

2,500 

5,400 

5,000 

2,700 

3,000 

3,000 

2,300 

1 , 300 

Average 

3,100 

2,500 

2,600 

r 

I 


Xj 


I 

I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

^ 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  M757 

|VAATERIALS  evaluation  e 12^  date  12/1'f/j-  REPORT  NUMBER  ‘ 1;'2 

( 


j c2 

1 i 0 3 w 

- 4 .O.’ 

L..  w. 

, 1 

•.  - 

-'^1-  1 i 

1 1 

1 

1 .iS  Roc-ivid 

, -Jo 

J2,CoO 

1 

1 

34 , 400 

5 JOl 

1 

! 

1 

- , CuO 

^ wj  j . c 0 

1 

t 

Avora^o 

j‘'- , j>00 

,200 

\ 

[ 

1 

1 

1 

::r.  Acil 

2.  ,<’00 

1 

1 

, CC 

oo 

1 

1 

Z:,yOQ 

2^ , 40C 

^vera  o 

Jo , 7viL 

■-<1  ,^100 

- ■■■  < 

1 

I 

I 

I 

I 


i f\i*  i\i,  H 


• r rg:  - 

j ‘ : t r.»  i i 4. 1 


I 


i u f ’ 1 , 1 » ; c ■ M.  j 0 li 

.-li’.  iM  r -.-ir  _ . 

Lcii.,(.  n 

1 

1 .Math 

1.  L'*rr  . . , *. 

‘ 1 1.  i ci-.Kf-'r.:.  . • re-  1- , 

5S9J-503-I-0.<Y  Parallel 

0.997" 

) 

I 

1 0.4/7”  ' 13  lO  Lb.  1393  psi 

BSj..-50J-3-JRY  Parallel 


I 

5SjO-5u3-5-0'3y  Para  I lei 


-39  ■503“/“0'<Y  I Perpend. 


S3'- -50d-9- D.^Y  Perpend 


bSj.  -903-2-.Vei 


BS90-503-9-.Vet 


ra  ro 1 lei 


Pa  ra I lei 


■ bSdO-5d3~  1 u- .Ve  t : He  rpend 


I .OuU" 


1 .UOO" 


0.999  " 


I . OdU" 


0.999" 


I . JUO" 


0,993  " 


.996" 


0.997" 


0.993" 


M .001” 


!o.993" 


1 

;o.998" 


0.976 


■'  J.-476” 


I 0.9/3" 


i 0.^78" 


I5O0  Lb 


)Ol  Lb. 


1929  Lb. 


1329  Lu. 


I3u9  psi 


1^99  psl 


l42o  pel 


Ij23  pel 


.999 

1550  Lb.  1 

1332 

1 1 .oOu” 


i 0.998" 


0.998" 


iu.997" 


U.4o2” 


! u.4d3" 


0.43I'" 


0.485" 


! 0.481” 


! 153-/  lb- 


65  -d  1 


! 1350  lb, 


I 1 5 00  lb • 


I50u  lb. 


1552  psi 


1653  psi 


1355  psi 


15^0  psi 


1590 


REINFORCED  PLASTICS  TESTING  LABORATORY 

. 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

f 

|MATERIALS  evaluation  I . DATE  REPORT  NUMBER  4i,;2 

I 


I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

\ I '06  BANGOR  STREET  516  884. 7774  LINDENHURST,  NEW  YORK  11757 

^ATERIALS  evaluation  - DATE  ^ REPORT  NUMBER  A-l'? 

I 

I 


..j  ocific 

Gr.'i  vi  t y 

?0(i  eral  L.a.'^in  rd 

it06  - 

1 .'  t . xn 

X r 

t.  xti  .'.ai'T 

' oiccific:  ur.iviL.yi 

t 

gm. 

1 i 

! 1.7-^  1 

i ;?.77 

gffi. 

16 .55  gm. 

1 1.73  1 

1 

56.60 

gm. 

1 5 • 33  gm . 

1 1.7^  1 

■■  _t_  

Averr»^';e 


VOi.u  Content 


^p.  Or. 

t 0 

op.  Or. 
Curca  iicain 

Content 

vOecimal 

Oc^ntont 

^.uecimal. 

1 f'l'C'  lit  ■ 

Vo.i.(i;-.  i 

1.72 

1.'3 



0.4'* 

^ " ■ ”■  ' 
0.56 

0 

0 

. 

1.72 

non 

0.44 

0.56  ; 

X.OC  j 

1.71 

1.23 

4 

0.56  ; 

; .5c  I 

/ivera^p 


I 

I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

||  106  BANGOR  STREET  (5)6)  884-7774  LINDENHURST,  NEW  YORK  11757 

^4ATERIALS  evaluation  Pa  C 1^  DATE  1 2/17/  i REPORT  NUMBER 

i 

I FL.XURAL  P2QP..RPI  .2  0?  PA::_;L  ,ro03 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

j MATERIALS  evaluation  Pu  • DATE  12/17 /<.>  .>  REPORT  NUMBER 

I 

1 TX:3IL.  Pr.GP  OF  PAi;JL  ,/o03 


’..'arp 

Fill 

wm 

1 Fill 

1 450  ,;arp  ! 

AS  ?.ocoiv.-a  \ 

J 

; 44,  .00  ' 

1 1 

\ 41,40l' 

21,700 

5.30 

3.37 

1.95 

1 

i 

42,:;w0  I 

^2,  00 

1 21,400 

1 -2  %■  “Z  ' 

> • 

1 

' 3.32 

1 1 

2. 00 

1 

a4,500  j 

42 , 200 

20 , 900 

3.15 

' 1 

■ 3.05 

1 . -C 

AV-ra-c  1 

1 

4_:1,900 

42,000 

21,500 

i 

3.2u 

! 3.2:.  ■ 

1 

- . 2 

1 

3 .r.  '.oil  1 

42,000  ' 

—1 

o 

o 

1 

1 19,100 

^ 2.97  1 

1 

2.o2  ! 

X • 0 w 1 

1 

41,500  1 

3u,7uO 

1 1 w , 1 00 

1 

2.^7  ! 

1 

2.50 

1 

U.  • s.-  'W, 

41,500  1 

5-, 400 

13,900 

2 . 83 

2.7o 

1.7^.  : 

1 

Avjru£;e  j 

41,700  j 

37,i;00 

1 

18,900 

2.^9 

1 

' 2.o3 

( 

1.39  1 

REINFORCED  PLASTICS  TESTING  LABORATORY 

J 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

^MATERIALS  evaluation  I,.  - DATE  i.2/17/o-  REPORT  NUMBER  i ^ 

I 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  ^TRFFT  !5)6i  884-7774  LINDfNHURST,  NEW  YOR<  ' 747 

SAATERIALS  EVALUATION  r-. '0  ^ DATE  i.  /lV/  j REPORT  NUMBER 


■4 


REINFORCED  PLASTICS  TESTING  LABORATORY 

^ 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

^MATERIALS  EVALUATION  I'’-  - -L-  DATE  Icl/l'i/  REPORT  NUMBER  ‘ - 

f 


I 


1 

■ -n 

, 

■ill 

. 

1 

1 

A3  j 

. . ^ 

. 

1 

1 

, . 9 ' 

1 

i 

, y , iou 

, J. 

j 

1 

1 

AVjra  0 

^ j 9 — w O 

! 

1 

I 

2 r.  oil 

^ ^ 1 L ^ 0 

1 

f 

2,10b 

k.  j ^ "V*-  ^ 

1 

1 

1 

A j , aOO 

2'  , OC 

I 

t 

Avgt?.  ;o 

— ■■  ■ — , 1 ■ ■ I 

:’l , 200 

O ' .T'  ^ 

e~  ■ 9 



' 

1 

1 

L 

I 

I 

I 

I 


■ - 

1 

Liicl.t.  1 1 xC-iiicn 

L'  .4.  t h 

• iiU. 

1 .1' 

1 ii  i cr.r.cr.o  - orcr- 

1-OiXY  ' Paral  lei 


■O'^Y  Parallel 


1 1 -JKY  Perpend 
j-2->/e  t Pa  ra  1 1 e 1 


O.j'jJ"  :0.3j8"  i 0.4/5' 


0.4/6' 


000"  ! 0.4/6' 


J02"  il.OOl' 


0.4/6' 


' o.Jj3"  jo.  j9''  " ! 0.4/9 " 


0.0^3"  I0.938"  j 0.4/8" 


I ' 

1 0.593"  .0.958"  i u.4/8" 


I j 

0.998"  10.998"  i 0.4/9" 


1925  Lb. 


I 

1500  Lb. 


1650  Lb. 


' 1350  Lb. 


I 13/5  Lb 


I 

I 1 6jo  Lb. 
' 1/25  Lb. 


! 15/5  Lb. 


1528  PSl 


1505  psi 


1648  psi 


1353  psi 


13/5  Psi 


1595  psi 
1 /30  psi 


531  ps 


i I8O.J  Lb.  ■ 130/  psi 


e 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

/•'ATERIALS  EVALUATION  po  . p . DATE  12/17/  REPORT  NUMBER 


I 

I 

I 

I 

I 


I 

REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

gv^ATERlALS  EVALUATION  I .L  DATE  1 J/;/  REPORT  NUMBER 


I 


^ w'  • ^ 


At'iOl 


ivo^:'vr.  CoritiTit,  i‘’ctlcr.il  l ■. mi .. ri.i  - //7(iui 

I ■ ■ ■ ■ _ ■ ■ ■ I --  — 

o;  uur:  ' ivrcc'.it 


! ''5.3'5gin.  ' Z10.P5  gm.  , >0.98,^ 


5?  . 06  gm . 


■V.PO  gm. 


*0 . 9B,j 


^ 1 . 0^:' . j 


PP.91  gm.  I ^1.30,0  , 


iivprn,-;?  ■•  1 . 10/u  i 


.iiti'r  /iDtinr’ tion  federal  .^Landird  9o6  - //  ''Oil  » ro . L 


. After  boil  ,0  ..ai.er  /ibcorben 


106.4? 


uver.Tge 


rcj.fic  Gravitv  Pocieral  dtandard  406  - « 


i 


P.  0 . 4 6 gm 


"«.70gm 


74 . 71  gm 


: 34.93 


ap.  lir . op.  'jr.  fieRin  Content  1 utasa  Content  t ei-cent 

i^airanate  | Cured  i<esin  (Cccirnnl  I (Jecinial)  Voiu.s 


0.99 


! 0.60 


0.59 


0.9 


: .7 


1 0.40 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


[ 

I 

I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YOR<  11757 

MATERIALS  EVALUATION  Pa  C DATE  12/H/-0-.  REPORT  NUMBER  ‘,1 


TilNSILE  PROPrlRIISS  OF  PA.NSL  #526 

I 


Condition,  of 

Tensile  Strength,  psi 

Tensile 

Mo dulus 

71 

psi  X 10°  j 

; Test 

1 

1 

1 

i 1 

Warp 

Pill 

45°  Warp 

Warp 

Pill 

1 

45°  Warp  j 

As  Received 

44,200 

37 , 900 

19,600 

2.36 

2.87 

1.52  1 

i 

! 

::9,000 

40 , 300 

20 , 400 

2.79 

2.94 

1 

l.ul  1 

1 

39,200 

40,200 

19,500 

2.70 

2.81 

1.43 

I 

1 

' Average 

i 

40,800 

39,500 

19,800 

2.78 

2.87 

1 .52 

1 2 Hr.  Boil 

31,500 

28,oOO 

21,100 

2.00 

2.o9 

« ( 

1 

29,000 

23,900 

19,600 

2 . 0 j 

2.51 

1.3:  1 

I 

i 

27 ,700 

27 , 900 

I8,o00 

2.61 

2.52 

1.2- 

1 

j Average 

1 

1 

29,400 

2.  ,500 

G 

O 

O 

2.0  3 

2.5^ 

i.33 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  pa.  C DATE  12/l7/^  - REPORT  NUMBER 


i 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  evaluation  pn  -C  DATE  i:_/l7/o-  REPORT  NUMBER  4x32 


I72.vi-i.lA.. II. AR  PROP  '.RII.jS  0?  PA..' .1  i^o2o 


1 Condltlor.  cl 
! I-Et 

irtGrlaMiiiar  Shear  Stror.pth,  psi 

■,arp 

Rill 

45°  '..’arp 


1 An  Rncalv:;! 

5 1 20C 

3,900 

o 

p 

c , OCO 

2,000 

4,500 

3,200 

4,300 

3,900 

Avora-’t* 

5 , 100 

3,500 

4,100 

2 Hr.  ,;oil 

2,o00 

2,900 

3 ,u00 

"i,600 

ro 

4 

o 

o 

4,cC0 

1,900 

3,700 

4 , :00 

Avora^o 


2,  Coo 


3,000 


4,500 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  evaluation  Pa  'G  DATE  l.i/-V/o’  REPORT  NUMBER 


PROP/.RTI.'.S  OF  fa:.  JL  ,4^526 


I 


.A  >•  A J * 

^ i t L A 

1 

_ ••■’  icri.L  vvt  iniards  - ,,^06 

1 .'►'■•t  rim 

S 1 Cl  f n t j r 1 c .'1 1 1 o n 

I ;.ii.‘L)cr 

..ar;  I^ir. 

i^c.n  , til 

- 1 ' -1-dry 

! . r.'i  1 lei 

I.OOG" 

* , b-.  •-  -‘'v.f  - -’-dry 

' r;.r,.llel 

1 

1 1.001" 

1 

’ a-  ■ - --  ■ -5-d  ry  | 

j p irallel 

; l.OCl" 

f 

mmem 

— ■ 

wm 

1 

; . : : er.  : . 

i l.OCl" 

1 

[ - I.,  - ; ; -,iry 

i f.  rT.er.d  . 

1 

• l.'Gl" 

1 

1 

1 r.-  ; - , • - -wot 

r . r i ^ 1 ol 

1 

1 

^0-576-^-vet 

J.:  rail  cl 

1 

i 

-7.  • -6-..et 

mm 

i 0.999" 

1 

1 -5.  • -^-.-et  j 

1 

! perpend.  i 

BJ9'- ! 

j 

1 

per  J-.  end. 

1 

1.002" 

1 

1 1 

1 f.^9  6-12-wet  1 

i 

perpend. 

1.001" 

f 

1 1 

1 ! 

1 

i 

I 

1 

1 

I 

1 

1 

I 

I 

I 

I 


ijofluing  otrc.-ngth  = rupture  i'orce/Hi 


uveragc  I'ieeultBi 


Parallel  to  .<arp 

l>rv:  ^^07  ir,i 


oT'j : 
A e t : 


1 

1 i •(  ti,  1 

i Vi.  j.CKriCGi-» 

i;m;  lur*' 
r (;rc‘* 

1 n 

1 1 ' I., . 

1 . 

ti. 

! 0.999"  1 

0.'.?6" 

170 

.1.-' 

psi 

; 1.000"  ■ 

0.977" 

lo79 

Ibi. 

167 ' 

psi 

1.001"  1 

0.977" 

' 1 

IT.., 

1'. 

psi 

mm 

1 

i 0.479" 

' 1600 

lb.  ‘ 

1610 

pbi 

' 0.999"  i 

1 0.  " 

1-./9 

Ibo  . 

:•  9 

psi 

i i 

1 1.000" 


m 

mm 

psi 

m 

j 0.9-;i7'’ 

' 12C0 

i 

lb.-  ■ 

I'-.c 

psi 

m 

175c 

lb.-,  ' 

17“  P 

psi 

m 

1 i 

; 0.'-"7” 

17'’5 

\ 

ml 

176c 

psi 

! 0.477"  i 

17'-C 

lb:. 

17l 

pai 

! 

J 

i 

O.99P"  1 

1 1 

' 0.47b"  1 

l'^50 

1 

Ibn  ■ 

17  90 

1 

psi 

J 

0.999"  ! 

mm 

Bi 

wm 

psi 

j ! I 


rea 


?ur,'cndicular  to  ..ar:i 


Dry : 
wet : 


1691  psi 

1770  |si 


i. 


REINFORCED 

106  BANGOR  STREET 


O 


nCS  TESTING  LABORATORY 

884-7774  LINDENHURST,  NEW  YORK  11757 


DATE  12/lV/-  REPORT  NUMBER 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|MATERIALS  EVALUATION  - DATE  1-/17/  REPORT  NUMBER 

I 


r.  Content 


«vp  r M('e 


I 


..t.  of  oamrile. 

I *t.  Mfter  boil 

i •>  ..oLcr  iiboorbc! 

; g„.  1 

' gm. 

0.13/O 

' 7'^. 32  gni.  i 

7^' *‘*3  gm.  1 

0.17^ 

: 70.19  g„.  1 

7°-28  g..  1 

0.13'j 

AvemKie  0 . !■• , j 1 

ojocific  Ornvit.y  Federal  standard  ^06  - 


* t . in  rtir 

t . in  /. a t e r 

' r.  ■ • 

ojiccific  Uravit.v 

1 

A 7. 00  gm. 

18.99  Km. 



1.68 

1 

A6.30  gm. 

18.69  Km* 

— 

1.68 

51. 8R  gm. 

20.75  Km. 

^ 1.67 

iiverage  1.‘  - 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

j 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

^ATERIALS  EVALUATION  II  I,  DATE  12/17/  REPORT  NUMBER 

I 

I 7- r Cl  'I.-I-.J  01  1- 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884  7774  LINDENHURST,  NEW  YORK  11757 


.MATERIALS  evaluation  ^ 


a f! 


DATE  12/17/ 


REPORT  NUMBER 


:i:i;siL3  propshiiss  of  paitbl  #626 


Tensile  Strength,  psi 


4 


Warn 

r 

1 F 

1 

As  Received  j 

40 , 4C0 

58,300 

21,100 

1 

59,700 

41,600 

I 21 , 600 

42,200 

1 1 

39,800| 

22,000 

Average 

40 , 800 

1 

! 

39,900 

21,600 

2 Hr.  Boil  1 

50 , 500 

29,100 

20 , 900 

31,700 

29,7oJ 

20,900 

29,700  ; 

1 

29,loJ 

i 1 

21,000 

Average 

30,600 

* 29,30. 

0 

0 

0 

C\J 

Tensile  lodulus,  psi  X 10^ 


450  Warp 


1.55 

1 .4^ 

1.42 


1 . 

1.40 

1.33 

1 . 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


^MATERIALS  EVALUATION  Pa  C 5 DATE  12/ITA  - REPORT  NUMBER  ‘+13-^ 

I 


1 :jor.dltlo::  oi' 
j rest 

1 

1 

1 

Co:.'orcD3ivu  Stron't!.,  .id 

' o r> 

VO  ;:oduiu3 

J C 1 - * o j 

’.[arp 

pm 

'O.Z'  D 



1 

j As  ?.;ceived 

4., , 000 

-^2,i00 

21,100 

1.11 

- • 50 

J *o- 

1 

i 

1 

4l ,1^0 

, -.'Ou 

22 , 000 

: . -OJ; 

l.i: 

..7:  ! 

1 

35 » ‘00 

0 ,’i  Ow 

‘-x'  9 . 'vJx 

0.. 

1.04 

Avera.-G 

Ax  f ' Lx' 

■ -,20: 

22,0Gg 

1.00 

1.1. 

t 

1 

, 2 --r.  “oil 

32,400 

o 

o 

1 

o 

23,300 

0 . ■ A4 

1.0- 

1 

'"•1 

- • ( — ' 
1 

, UOO 

, 400 

21,V00 

- • 

T or 

A . I*'- 

1 

32,uu0 

41 , 300 

22, 400 

0 • V 

o."‘  i 
1 

Average 

i/3 , oOO 

o 

o 

o 

4- 

22,500 

1.0- 

i.o: 

v.^  • X , 

1 

♦ 

REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


|4ATERIALS  evaluation  pa,.0  DATE  ir/l?/  - REPORT  NUMBER  i 

I 


I 


I 

I 

I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (5)6)  884-7774  LINDENHURST,  NEW  YORK  11757 

materials  evaluation  pa  e 12'.;  date  I--/ IT/'  report  number  ■ 


prgp::r2izs  of  pai:.:l  ,^626 

I 


Condition  of 
Test 

i^earinc 

1 

Strength,  psi  | 

.i  0.  P p 

f - 

Fill 

As  Received 

:;  i,  - 

0 > i '■J 

5:  > 

zz,^oo 

Averace 

■jZ  > 2U0 

^ * f cco 

i 

2 Hr.  Boil 

2 ,200 

9 . CO 

1 

>4  , , CO 

->'7  V “ 

2_  ,1.0 

A.  1 ‘OU 

Averacc 

r ,r\- 

2: ,100 

' 

1 

' 

I 

I 

I 

I 


. • u 


i AM  LiJ  f1  * ‘ 


‘c.icr  •!  nviords 

i r i i.  -i  1 


i.  Cl  I’H  t.  1 f i.  c a 1 1 on 
1 . . 1 
*.\in;rcr 

■.'nrr.  Dir. 

Lcn,’.  th 

■.-.idth 

L w r 

ViiickncGo  /orcf 

1 

1 6P1-1 -dry  i 

pj  rail el 

• 

o 

o 

o 

0.999" 

0.b7P"  1 179C  1 

ry 


iiipi  ' 1.001"  I i.oco"  ! o.>*7y 


'..t'6-7-dry  I j crrend. 


0.'‘7v" 


' 0.7.-9"  ; C.997"  I 0.'-7t/' 


f erfend  . ' 0.999"  , l.COG"  t 


1 . OCC 


'arallel  1.001" 


6.?o-8-wet;  perpend.  j 1.000"  i 1.001^"  j 0.'t76" 


perpend.  0.998"  | l.OOi.’"  i 0.479" 


•9''C  lb. 


lt;79  lb; 


■rni'i , n,: 

- r.  ;tn 


1 

' • ' 

0.t7t"  1 1690  . 

bw  i*. - A 

_ps 

Bonaxnp  oLrentith  = itupture  force/Hrea 

Mverat,<?  Kenulte: 

Parallel  to  .Varp 

^ry:  ^^^9  pbi 

«et:  1676  p:.i 


t erj>end..cular  to  ..a; 
Dry;  1683  psi 
1607  liii 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


. 6b 


Average  1 . b- 


Void  Content  i-ii  _'C 


jop.  Lir.  |op.  (iri 


L.'iininate  I Cured  I^esin  | (Liccimal 


i-iesin  Content  Glass  Content  I i ercent 


Voids 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  FajO  14  DATE  12/17/6o  REPORT  NUMBER  4152 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

f 

^VAATERIALS  evaluation  pa'-o  DATE  12/l?/u  . REPORT  NUMBER  4132 

I 

p.:cp4r?i.3  c?  ''-  va 


I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

.MATERIALS  EVALUATION  3^  DATE  I2/I7/00  REPORT  NUMBER  4130 


SILjIAR  PROPBRTIISS  CF  PA1:3L  S532 


Condition  of 
Cost 

Interlaminar  Shear  Strencth,  psi 

:;arr) 

Rill 

43°  ’,,'arp 

As  Received 

2,400 

1,600 

3,700 

2,000 

2,200 

2,000 

2,300 

2,400 

2,100 

Average 

2,200 

2,100 

2,600 

2 Kr.  Boil 

2,200 

1,900 

1,400 

2,400 

1,900 

2,900 

2,000 

1 , 900 

2,200 

Averace 


2,200 


1,900 


2,100 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  Pa_G  12U  DATE  12/ll/6u  REPORT  NUMBER  41^2 


[ 

I 

I 

r 


~oacr.'il  s^tar.dards  - //4o6 
'i'  e .s  t /■<  1 1 1 1 


PAiNEL 


I a c n I i 1 i c a t i o n 


V.'ar;.  Dir.  ' Lcu^^th  .vidth  ■ i’hickncct 


0.999' 


I } 

" I 0.478"  i 


:90-.  ;.2-j-dry  . rarallel  ] .000"  I 0.999"  I 0.477" 


■ err  end . 


90-  ..  -2- /-d 


B^'-O-  ■ 


B^9C-ij/2-2-wet 


9C-532-4-v;et 


arallel 


arallel 


rw9'' -532-10-wet  perpend. 


;-09C-532-12-v.'et  perpend. 


WffWBfWHB 


0.999" 


1.000" 


0.999" 


0.995" 


0.997" 


0 

J 

999” 

0 

999" 

1 

001" 

0 

,998" 

0 

.999" 

1 

,000" 

0 

.997"  1 

0.473" 


0. 


0.479" 


0. 


0.481" 


0.481" 


0.481" 


0.476" 


0.480" 


r.iipLure  iinri(i  j n, 
r orce  ^ t ren  ■ tK 


1400  lbs'  1406  psi 


1425  Ibs^  1426  psi  ! 


\ i 

1400  lbs,  1404  pci  | 


1300  lbs!  1301 


9 ps 


1325  lbs'  1324  rs: 


! 1275  Ibsi  1274 


) 

I 1325  lbs'  1329  Fsi 


1325  lb 


1350  lb 


1250  lbs  I ic 


bonding  ijtrength  = bupture  Eorce/nrea 

Average  beculte: 

Parallel  to  4arp 


Jry : 1412  psi 


Perpendicular  to  ..ar 


Dry:  ^^^1  psi 


k 


REINFORCED  PLASTICS  TESTING  LABORATORY 

. 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

j MATERIALS  EVALUATION  Pa  e l4o  DATE  12/17/ ■ REPORT  NUMBER  H32 

I 


I 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

^ 106  BANGOR  STRFFT  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

.NAATERIALS  evaluation  p--  wi  lc2  date  12/iV/o  REPORT  NUMBER 


I 


i.o.sir.  Content  f'cuoral  olatici..rd  'i06  - /v706l 


01  cjar.pxo 


35.5  gm 


36.8  gm 


37.8  gm 


22.87  gm 


i 23.79  grr. 


23.91  gir. 


35.5. 


35.3a 


I 36.8,» 


iivernge  3^ 


’•■atf'r  nboorrtiori  Federal  ot.ind.-g-d  4o6  - ft  Oil  fro.  L 


t . After  ooil  , ,j  .’.'atcr  /ibcorbei 


43.6  gm 


46.6  gm 


44.3  gm 


43.7  gm 


46.7  gm 


44,4  g 


/iverago 


46.6  gm 

20 . 5 gm  , 

1 

1 1.79 

45.8  gm  j 

I 

20.? 

i 1.79 

1 

Aver.-igp  1 .7V i 


Heceived 


Averaje 
2 ;ir.  "Oil 


Ave  ra-je 


71,400  1 
1 

2?, 100 

14,500 

Oo , 000 

2u , 400 

13,300 

oo ,000 

27,100 

13,300 

oo , SOO 

27,500 

1 

13,600 

54,100 

21,-00 

10 , 900 

54,700 

21 , ->00 

11,400 

53 , 400 

21,400 

11,200 

■jU,100 

i 

1 21,700 

11,200 

j. , j'p 

1.71 

1.77 


1 r'r, 


i A5°  '.,'arp  1 


C . • 21 

I 

0.C47  I 

G.7CT  I 


0.:53 


1.72  1 O.-.'-jj 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

I 

[NAATERIALS  EVALUATION  Ja'  c DATE  VcL/YU'-j-.-  REPORT  NUMBER 


TYJSILE  PROPERTIES  OF  PAK3L  ^632 

{ 


As  Received 

38,000 

30,300 

11 , 800 

2.50 

30,500 

35,900 

11,600 

2.52 

1 

j 

53 , 200 

1 

35,700 

10,300 

2.57 

Averat;e 

37,800 

33,oOO 1 

1 

11,400 

2.53 

2 Hr.  Boll 

34,30j 

33,700 

o 

o 

c 

2.35 

55,^00 

33,200 

9,o00 

2.21 

32,90J 

32,500 

9,700 

1 

2.27 

Averaj^e 


33,100 


9,700 


An-A04<l  039 


LUNN  LAMINATED  INC  WVANDANCH  NY 

reinforced  plastic  sonar  done  material  investigation,  volume  IX- 

N00140-66-C-0573 

ML 


11/4 

-ETC 


UNCLASSIFIED 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  Paje  u4  DATE  12/17/60  REPORT  NUMBER  4132 


ii;toriai:imr  shiar  propo:rti2:s  of  pajoi  ,j^632 


Condition  of 
Post 

Interlaminar  Shear  Strencth,  psl 

Warp 

Pill 

43°  '.’arp 

As  RecGlved 

1,200 

2,200 

2,300 

2,500 

2,300 

2,900 

2,500 

2,100 

2,400 

Average 

2,100 

2,200 

2,700 

2 Hr.  Boll 

1,000 

2,100 

2,000 

1,000 

2,100 

1,900 

1,500 

1,900 

1,400 

Averace 

1,200 

2,000 

1,600 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


MATERIALS  EVALUATION 


0 1,U 


date  12/17/ 


REPORT  NUMBER 


.--2-1- _ rl ,C  r .2:77.-.  J C-  7— - ..L  ■ >2 


Co:-c.i''c  lo"-  o_ 
-joct 

— 

'.■ri.* 

ar“) 

? -f*  •'/  ' 

J.^x. 

ill 

psl 

j. 

At;  ..'jcoIygu 

2^, 4^0 

22,700 

j _/0*J 

21,100 

2i> , JOO 

1 

1 

1 

..■'"orr.  0 

2: , 200 

21 , 100 

2j,1J0 

1^. , jOZ 

■;”tcr  5oa.: 

1- , 100 

lO  , w VJv/l 

17,400 

1^'  ,000 

VCTO. 

•* 

Xw,L.OO 

17,000 

„J 

1 

1 

I 

I 


"ocicr.'ti  v>t  n(i.'irds 
Vt'-'  l 


j.Qorjti  1 1C  at  ion 
I.  uinbcr 


i i.  1 <1 


- c/^Oo 


^ 632 


a up  lure 

1 JoiKiiii,; 

X i.icknccs 

i r'orce 

fcj  1 i * < J i , ” t fi 

8390-632- 1-0, 3Y 

Paral lei 

0.999" 

1.000" 

0.476" 

1450 

Lb. 

i 1491 

psi 

8390-632-3-DkY 

Pa  ra  1 lei 

0.997" 

1 .000" 

0.477" 

1550 

Lb. 

' 1555 

psi 

BS90-632-5-0HY 

Pa  ra  I lei 

1.002" 

1 .OOo" 

0.477" 

1 500 

Lb. 

1497 

psi 

ESS)u-632-7-Oi^Y  ' 


I 

GS:^o-632-3-Q,<Y  ' 


P33o-632-2-v(/et  ' 


B39i)-632-4-.Vet  i 


059B~632-6-iVet 


eS30-632-6-^et  i 


I 

BS90-C32-l0-^et I 


I 

BS9U-632-I2-^et i 


Pe  rpend. 


Perpend. 


nd. 


Pa  ra  1 I e I 


Para  I lei 


Paral lei 


Pe  rpend. 


Pe  rpend. 


Pe  rpend. 


I .Ul)U"  io.^7d" 


' I^SJ  Lb.  I 1490  psi 


0.999" 


1.000" 


0.999" 


1.001" 


1.009" 


0.999" 


0.998"  ' 0.476 


I 

1.002"  ! 0.433 


, 1400  Lb.  ! I402  psi 


I 1440  Lb.  ■ 1439 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


^ATERIALS  EVALUATION  i'-'.  0 If  2 


DATE  12/lT/o. 


REPORT  NUMBER 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|4ATERIALS  evaluation  p.  j 1.  DATE  REPORT  NUMBER 

I 


I 

I 

i 2o::di-yiQii  Ox  lu'oact  Stroma  t..,  Jt.-lba/incL  note.. 

♦ ^ 0 o 


i ittoACi.i...  ij u i.  t\ 


I i w I 1 > 


Gontr>r«t  roacrnl  .v  1 .1  f»a  » rci  ^u6  - "70ol 


?;;i(.uc  . i'crccitl  i*.r:  in 


5'+. ft  Rm 


i 22.^*?  gm 


j £:1.78  gm 


gm 


25  .fj  % 


' 37.0  % 


[ 3'*.'>  % 


MVorMi;e  35^ 


.'(t'T  Abeorrtion  i’erior.-il  otand.ird  ^06  - //  ,'0  ii  irn. 


. After  boil  I ,0  ...iter  iiboorooM 


51.1  gr 


53.6  gm 


55.1  gm 


51.2  gm 


53. P gin 


53.3  gm 


I 0..  0 % 


0.37  A 


0.38  % 


/ivernge  c 


oi-ccific  GrnviLN-  Federal  btnnciord  4o6  - g50]j. 


in  eater  ' Gravitv; 


51.1  gm 


53.6  t,m 


52.7  gm 


23.0  gm 


2b.l  gm 

1 .82 

1 

1 23.7  gm 

1.82 

ikverage 


Void  Content  i-.il-P-175'*'fC 


1 

1.82 

1. 



.352 

t-J 


' REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|MATERIALS  EVALUATION  paje  Ij  DATE  L2/l7/o^  REPORT  NUMBER 

I 

I p?.op_:?.2i2s  0?  ,-'53-: 

I 


'oioi:  ol' 

<-«  r« 

7le::aral  3tr- 

*1,2  0 ;g1 

rlo.ioral 

..odiiiiio,  si  ::  i..- 

rill 

45°  farr 

C*  i.' 

L_ 

rill  '.'ar 

ceiVGd 

55,500 

51,700 

24,700 

" ''  P' 

55,500 

2;.,  200 

1 ; , 100 

1..1 

52,500 

2->,000 

lo ,000 

1.47  0.7^- 

JO 

^5 , 000 

2.  , ^00 

19,. '00 

1.51  -.774 

Distillsd 

25,500 

21,100 

ir,'?oc 

1 • 

1 • V.  • - o 

or  3oa.: 

24,000 

22 } i-'O'j 

12,^00 

1.54 

1.44  C.5o5 

2o,o00 

20,900 

12,500 

1 .oO 

1.47  0.5  J4 

I2o0 


21,500 


1,57 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


^ATERIALS  EVALUATION  Pa^C  37 


date  12/17/ jo  REPORT  NUMBER 


lOPERTIES  OF  PANS] 


condition  of 
Test 


As  Received 


Average 


I 30  Day  Distilled 
Water  Soak 


Tensile  Strength,  psl 


52,200 
200 
500 


600 
500 

600  15 , 200 


32.000  31.300  14,600 

30,100  26,400  12,600 

30.000  30,100  13,100 

30,500  29,100  13,900 


Average 


Tensile 

Modulus, 

psl  X 10^ 

Warp 

Pill 

45°  Warp 

2.15 

2.43 

1.40 

2.21 

2.06 

1.29 

2.25 

2.08 

1.22 

2.20 

2.21 

1.30 

1.98 

1.96 

0 .963 

2.03 

2.03 

1.20 

2.13 

2.01 

1.07 

2.05 

■ 2.00 

1.08 

A3  RccaivGd 


21,000  l.-,700  13,  "00 


27,100  { 17,200  [ 


i:  ,000 


19,100  19,-00  I 13,500 


Q.jQo 

0.1^1 


A.vera  q 


22,400  1 ij,u00  14,100 


O.o97 


30  jDcLy  Distilled  21,200  1 lo,30o!  14,500 

I'atcr  Scale  I I 

20,700  I 10,000  1 13,o00 


0.747 

0.730 


19,200  I 17,u00  16,100 


0.655 


Averao'G 


20,400  17,u00  ! 14,700  I 0.7o6 


I 


■ REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

^MATERIALS  EVALUATION  Pa_;e  DATE  12/17/oL  REPORT  NUMBER 


I 


ii;T2RiA::irjiR  sibar  phop..rii2s  op  pa::jl 


♦ 

I 

[ 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

gAATERIALS  EVALUATION  J 125  DATE  12/lV/o  ; REPORT  NUMBER 


31IA.RII:G  PHOPJRTI  ^S  0?  PAir^L  #535 


1 

Condition  of 
Test 

Bearin 

3 Strength,  psi 

1 

■Jarp 

Fill 

1 

As  Received 

22 , 0^ 

25  > .'"Oo 

1 

22,500 

2vj , 100 

1 

24 , :-;oo 

22,200 

I 

Average 

25 ,4-00 

24 , 500 

30  Day  Distilled 
Vfater  Soak 

Ij,  - 
1'',  ,4^jL 

I-,'"-  . 

17  , yOLi 

r 

1 

Average 

1'.' , 2u0 

-L  / > vJC 

I 

I 


bonuiii(5  otr»;ji(ith  = i<upture  "irce/Area 

Ptfri'cndiculiir  to  ..afj) 

Dry ; i f-  - ■ ■ 

1131  psi 

Wet : ____________ 

I 


Kverat;e  /<esult6: 

Parallel  to  Warp 
^ry: 

V<et: 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

ATERIALS  EVALUATION  p3.  .C  14Y  DATE  12/17/-'-  REPORT  NUMBER 


A.:Ra.3IC7  .>  iA?.  07  PAY  .L  ..'‘i;3L 


Ool'-dioion  oi' 

ICDo 

1 

— 

1 , w • JjO  3 C j 

ill  -ra- 

^ 

l.'j  yso.  •, 
t: . loss, 

X j 0 0 0 V • 

T • T • •V'  n ’ 

^ Cv. 

1 

1 As  AGCcived 
1 

0 . 3772 

.0754 

1 

0.2290 

£T 

Averarjc 

o.3o:.i 

5C  La;-  Liotlllea 

C .2757 

.0^ 

I’ator  3oa.: 

1 

• 

i 

0.5C  '7 

.1017 

j Averajc 

C.5522 

' *-7  ■ 1 

• u / . 

REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

^MATERIALS  EVALUATION  v . 3 ^ DATE  12/17/'  REPORT  NUMBER  -.I':;! 


Average  0 . 1 > 


ojccific  Gravity  Federal  iitandcird  A06  - //'Oil 


ecific  Gravity 


56.3j5  gm. 


40.01  gm. 


15.31  gm. 


14.79  gm. 


13.4  6 gm. 


: .57 


Average 


Voia  Content 

Void  content  cannot  be  determined  becauoe  of  the  nature 
of  the  reinforcement. 


* Kcein  content  cannot  be  determined 
according  to  Federal  otandord  A06  • 
^7061  because  of  the  low  melting 
point  of  the  reinforcement. 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


ATERIALS  EVALUATION  Pare  21 


date  12/17/63 


REPORT  NUMBER  4132 


Condition  of 
Test 

Flexural  Strength,  psl 

Warp 

pill 

45°  Warp 

As  Received 

36,700 

32,900 

18 , 300 

38,500 

35,400 

18 , 800 

38,700 

32,800 

18,900 

Average 

38,000 

33,700 

18,700 

30  Day  Distilled 

27,800 

30,100 

16,400 

Water  Soak 

30,100 

28,800 

17,400 

32,100 

23,300 

17,300 

Average 

30,000 

29,100 

17,000 

Plexural  Modulus,  psi  X 10*^ 


1.66  1.78  0.979 
1.87  2.00  0.940 
1.33  1.55  0.901 

1.87  1.38  0.940 


1.32 

1 . u6 

l.oO 

1.83 


O.0I3 
0 .736 
0.756 

0.735 


■ REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|\4ATERIALS  EVALUATION  Par;e  45  DATE  l2/l7/>->o  REPORT  NUMBER  4152 

I 

I TENSILE  PROPERTIES  OF  PAK2L  #635 


I 


Condition  of 
Test 

Tensile 

Strength 

, psi 

Tensile 

Modulus, 

psi  X 10^ 

Warp 

Fill 

Warp 

Pill 

450  Warp 

As  Received 

52,000 

51,500 

15,700 

2.10 

2.22 

1.11 

50,300 

50,900 

15,500 

2.2o 

2.21 

1.08 

50 , 800 

51,400 

12,900 

2.15 

2.22 

1.15 

Average 

51,200 

51,500 

15,500 

2.17 

2.22 

1.11 

50  Day  Distilled 

29,100 

28,600 

12,100 

1.35 

2.09 

0.885 

Water  Soaic 

50,500 

29,700 

12,700 

1.37 

2.10 

O.09I 

50,700 

29,100 

11,700 

1.91 

2.08 

0.3u5 

Average 

50,100 

29,100 

12,200 

1.87 

2.09 

0.880 

REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


ATERIALS  EVALUATION  Pa.;c  d7 


date  12/17/66 


REPORT  NUMBER  41 32 


PROPJP.TI  ;s  C?  PAiriL 


Condition  0 


Jouprossivc  Strcii'  t 


JonproGS 


;o  duluc 


As  p.oceivod 


AveracG 


30  Day  Distilled 
Water  Soak 


Avorace 


2 .: , 9C0 1 
1 

' 21,100 

1 

13,300 

0 . 

21,100 

1 

22,  00 

1 

0 

0 

1.0 

22,400 

21 , .'00 

1 

13, .00 

1.0 

i 

17,900 

I6,u00  1 

14,200  1 

1 

1 

0 • uO 

22,100 

16 , 500 

14,000  1 

1 

1 f > 

1 

1 3 , ^K)0  j 

lo,0OO  i 

i 

13,700 

1 

U.73 

1 

19,500 

1 

lu,200  1 

14,000 

0 . . 

REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

ATERIALS  EVALUATION  pare  u[3  DATE  12/17/63  REPORT  NUMBER  4132 

ii:t3rla.:iinar  shsar  proptirties  of  paitjl  1^035 


Condition  of 
Test 

Interlaminar  Shear  Strength,  psi 

Warp 

Fill 

450  g^ar? 

As  Received 

1,100 

1,700 

■ 

1,30c 

1,100 

380 

1,700 

1,300 

3 , 600 

2,300 

Average 

1,200 

2,100 

l,o00 

30  Day  Distilled 

1,300 

1,500 

1,900 

Water  Soaic 

1,300 

1,200 

1,300 

1,100 

3,400 

1,400 

Average 


1,200 


2,000 


1,300 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

lATERIALS  EVALUATION  Paje  151  DATE  12/1T/uo  REPORT  NUMBER 


3~1ARII.'G  PR0PBRTIr:S  0?  PAUJL 


condition  of 
Test 

Bearing  Streng'' 

r 

Lh,  psi  1 

Warp 

Fill 

AS  Received 

22,o00 

2u,000 

25,300 

25,000 

25,200 

21,000 

Average 

25,100 

24,500 

30  Day  Distilled 

14,000 

15,500 

Water  Soak 

o 

0 

1 

1 — 

1 , ,400 

14,500 

1-,500 

Average 


14,500 


17,200 


.X  *. 


i aI/o  i A M 


P(u'Li.  rf 

Pedcr  il  ot.-.ndards  - /t^OG 
if'ijt  Pllll 


1 u cut  I f 1C a lion 
; KUir.oer 

»*cir/  i^ir* 

Lcnj.th 

«» xd  t n 

'I'fil  ck/lCSS 

itU^.  LtiT'  V 

r ore c 

/'OTifj  J n,- 

^ircr.  tii 

1 bj 5-1 -dry 

parallel 

1.001" 

1.000" 

0.475" 

1225 

lbs  : 

122"  psi 

i b35-l'-dry 
j 1 

parallel 

1.002" 

0.997" 

0.475" 

1.75 

lbs  ^ 

1276  pel 

655-5-dry 

parallel 

1.000" 

0.998" 

0.476" 

1350 

1 

Ibij  ( 

1353  psi  i 

6J5-7-dry 

perpend . 

0.996" 

1.000" 

0.477" 

1300 

lbs  ' 

1 305  psi  , 

b '■  5-9-dry 

perpend . 

0.999" 

0.475" 

1200 

lbs  ! 

» 

1,  ' 1 psi  i 

635-'-l-'iry 

f • • 

perpend . 

1 .003" 

0.478" 

1175 

1 

J b£i  ! 

116'*  psi 

i 

1 655-  -wet 

Bsa 

1.000" 

1.001" 

1 

Ibo  : 

799  psi  ; 

i bJ5-‘’-wet 

p-.rallel 

0.48,9" 

975 

1 

lbs  ■ 

t 

97-  psi  ; 

j 655-6-wet 

parallel 

1.001" 

0.998" 

0.491" 

975 

lbs 

976  psi  1 

‘ 635-8-wei 

perpend . 

0.998" 

0.998" 

0.490" 

lOOG 

1 

lbs  < 

Iu04  psi 

1 635-io-wet 

perpend'. 

0.999" 

1.000" 

0.485" 

l.oO 

lbs  ^ 

1 

1051  psi  1 

i 

' b35-12-wet 

perpend  . 

l.COO" 

1.000" 

0.493" 

1025 

lb.  : 

1025  psi  ' 

i 

i 

» 

' j 

; 

• 

! 

1 

1 

i 

i . . 

'■ 

L___  * • 

Bonding  i>trcngth  = kupture  Force/Area 
Average  Pesulte: 

Parallel  to  Warp  Pernendicular  to  ..arp 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

ATERIALS  EVALUATION  Pa^e  153  DATE  12/17/63  REPORT  NUMBER  4132 


Average 


0.1709 


REINFORCED  PLASTICS  TESTING  LABORATORY 


106  BANGOR  STREET 


(516)  884-7774 


LINDENHURST,  NEW  YORK  11757 


materials  evaluation  ?ajC  10;'  DATE  12/ll/C^  REPORT  NUMBER  152 


IZOD  I.JAG2  o?  pa::  2 


ir-c-i  note.. 


As  Received 


2 Hr.  Boll 


2.43 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


•MATERIALS  EVALUATION 


Pare  oid  DATE  12/17/63 


REPORT  NUMBER  *^132 


I 


I 


;o:t:-.:33IV.:  PR0P..aTi:3  c?  pa::  ,i  ,/537: 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

ATERIALS  EVALUATION  t'aro  oO  DATE  12/11/^  REPORT  NUMBER  -4132 


2,700 

2.000 

3.000 

2.000 


Average 
2 Kr.  Boil 


I Average 


2,700 


I 


MATERIALS  EVALUATION  p3.^0  126  DATE  l2/l7/o 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


REPORT  NUMBER 


2EARIUG  PR0P^HII6S  OF  PA1T2L  •■{^'537:: 


Condition  of 
Test 

Bearing  Strength,  psl 

As  Received 

46 , 500 

4l , oOO 

Average 

44,o00 

2 Hr.  poll 

ysj  f 

, >-00 

, COO 

Average 

5 ^ 4 0 



,1 


I 


bOI-DI.'iG  Vi.oT  i/iiTA 


i-’anei.  if 


^-n\- 


I 

I 


»deral  o t;>nciard6-<^^*06 
Tost 


bonding  strength  = Rupture  i’orce/Area 

^ Avcrnge  Heeulte: 

I I Dry : 1^33  psi 

1 Wet;  1646  psi 


I 
I 

- --  


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

lATERIALS  EVALUATION  pa^c  14C  DATE  12/17/Co  REPORT  NUMBER  412)2 


A2RASI0IT  '.-HAR  0?  PA17ZL  , .637:1 


Condition  of 
Tost 

1 

Loss, 
PfOOO  Rev. 
in  Rrans 

It  ^ 0.  Loss, 
1,000  Rev. 
in 

As  Received 

0.5744 

.0725 

0.5422 

.0oc4 

Averasc 

0.55C5  ! 

1 

.u705 

2 Hr.  Loll 

0.427v 

.0  Z"^ 

i 

1 0.414C 

.O-.5O 

Averace 


0.4215 


0^4:; 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

jMATERIALS  EVALUATION  0 104  12/11 REPORT  NUMBER 

I 

I i^oD  iii>A0T  sphj::gti:  o?  p;.:;:l  ./53Y. 

I 


InTjac’o  Stroll  ^'t . -1  oc  ./t-acl.  iiotch  \ 
1 


GonditlOii  of 
rest 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

jMATERIALS  EVALUATION  Pace  22  DATE  12/l7/6o  REPORT  NUMBER  4132 

I 

j FLBXURAL  PROPBRIIBS  OF  PAMaL  <<<637:-: 

I 


Condition  of  Flexural  Strength,  psl  plexiural  Modulus,  psl  X 10^ 

Test 


As  Received 

45,300 

2.43 

44,700 

2.49 

43,700 

2.41 

Average 

44,600 

2.44 

2 Hr.  Boll 

42,600 

2.33 

39,100 

2.30 

38,700 

2.13 

Average 

40,100 

2.27 

REINFORCED  PLASTICS  TESTING  LABORATORY 

t06  BANGOR  STREET  (51B)  884-7774  LINDENHURST,  NEW  YORK  11757 

i 

jMATERIALS  EVALUATION  Page  44  DATE  12/17/6  J REPORT  NUMBER  41J2 


REINFORCED  PLASTICS  TESTING  LABORATORY 


106  BANGOR  STREET 


(516)  884-7774 


LINDENHURST,  NEW  YORK  11757 


MATERIALS  EVALUATION  Pa^G  33  DATE  12/l7/oo  REPORT  NUMBER  '^132 


OO.JRZSSIV:  PR0P.?,2IJ3  0?  PAi:  .1 


onditio::  ol’  CorprcEsivG  StrGnjt-: , psi  i Co;.i. 


0.r‘'0 


o . I yJ 


1.32 

0 . y 
1.02 


1.11 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  Pa^e  66  DATE  12/17/63  REPORT  NUMBER  4132 


3,100 

Average  2,CC0 

2 KX.  Boll  3,300 

3,3.00 

3,400 


Average 


3,500 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

'MATERIALS  EVALUATION  Pa^O  132  DATE  12/17/0--  REPORT  NUMBER  4152 


> At  i 


▲ AaO  ^ 4>il  ^ ik 


» nne  L iV  ^ i'7N 


Friiprnl  ut;moariiB-«<*t06 
Test  r^^llll 


i iarnt i ( i cation 
.»u!*tber 

^ 

V.'arp  Liir. 

— 
Lcn,  .th 

. ..idth 

1 .iiij-L  jr  e . 'in  1 .11,, 

Viiic/._r.e-jt.  ' f'urc.  ' * 1, 

■*9-6j-7r-l-‘'ry  1 none  v 

1.000" 

0.998" 

0.  • ; : i..-;0 

' ' psi 

0.9  •2" 

0.999"  { 

, 1 

'7.'- -5~-  fy  ! none 

. i 

1.000"  1 0.999"  ' 0.  y •.  psi 

i b.^4  -('j37I  -2--.et!  none 

0.99fi" 

0." .9" 

C.‘.^ . -.V-  psi' 

t 

none 

0.997” 

0.998" 

c : ■ psi 

1 

, ho45-637K-6-.'.et 

none 

1 .000" 

0.998"  0.A6'.'"  psi 

. 

1 

t 

I 

, 

1 

^ ' 

I 

1 

1 

1 

1 i : 

! 

1 ! : ' 

- — , , — , ,i  ,,  , — - - 4 

Bonaing  otrentjth  = fiupture  >’orce/Area 

Average  Weaults: 

Dry : 1489  psi 

Wet:  1980  psi 


k 

» 


.'REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  Pare  15^  DATE  12/l7/uo  REPORT  NUMBER  41^2 


APRASIC.:  Vr-IAR  OF  PA7-:L  /r^o37. 


i 

j Condition  of 
1 Test 

1 

W'-'t.  Loss, 
5.000  :;gv. 
in  'ra’’'s 

Avora-  • ’ 

L'Lt.  Loss,  ; 

^ 1 , 000  V . 1 

1 in  • rar.s  I 

1 1 

‘ ^ 

1 

1 

( As  Received 

1 

0.3174 

.0  3:. 

0.3244 

. Oo^  ■ i 

1 

1 

] Average 
' 

0.3209 

.0u42  1 

1 

j 

j 2 Hr.  Eoil 

0 . 464G 

.0950  1 

1 

0.4470 

.0-90  j 

Average 

0 .4505 

1 

1 

.0913  ! 

1 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

^ 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

^MATERIALS  EVALUATION  P2.’  0 liv.  DATE  12/17/u-.  REPORT  NUMBER 

I 


I 

I 

I 

I 


:.i,  637 


ri  Cc'ti  t. < n t r 


c 


li'i-  rci  U'j(j  - ,/7 


7.5  grr. 


1 39.2 


iiVPTMj^p  ;•  '■  . 8 I 


• at''r  /.r.or;tion  fniprai  otmoird  't06  - H 70  ’ 1 iro, 


5;' 


65.3  r'l'. 


96 . g 


. 5 gtr. 


grr. 


56. grr 


bF.-.  K 


0 . 1 h7 


a V p r -'IkP 


tariToiti  ^*06 


.3  . 


56.  cl  j!T. 


68 . 3 grr 


..'S.7  ,:r. 


29.9  grr 


1.79 


1 .78 


i\v  etr'ige 


I 1.78 


lop.  br . 

! Cured  iicbin 

np.siti  Contpiit 
1,  Jec  imai 

iji.a;;o  Content 
Dec  irr.ai ) 

1 prcpiit  1 

VoiuG  1 

0.391 

0.b09  1 

L.3 

1.22 

0.390 

0.610 

1 

1.4  1 

1..  2 

0.389 

0.611  j 

1 

1.0 

average  I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


MATERIALS  EVALUATION  Page  1?  DATE  12/17/Uii  REPORT  NUMBER 


I 


, FLEXURAL  PROPERTIES  OF  PAMEL  #551 


Condition  of 
Test 

FlexLxral  Strength,  psi 

Flexural  Kodulus,  psi  X 10*- 

Warp 

Fill 

45°  Warp 

Warp 

Fill 

450  Warp  1 

1 

As  Received 

19,400 

21,300 

24,600 

0.719 

1.07 

1*57 

1 

26,800 

20 , 900 

19,300 

1.20 

0.906 

0.756 

2o,000 

22,600 

19,100 

1.10 

0.755 

Average 

24,100 

21,300 

21 , 200 

1.09 

1.02 

0.900 

50  Day  Distilled 

21,600 

15,100 

14,000 

0.772 

0.5c2 

1 

0.510 

Water  Scale 

21 , 900 

16,200 

21 , 200 

0.95-> 

0.655 

0 • So2 

13,300 

16,500 

13,600 

0.777 

0.640 

0.493 

Average 

19,100 

15,900 

16,300 

0 .035 

0 .026 

0.655 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 


106  BANGOR  STREET 


(516)  884-7774 


LINDENHURST,  NEW  YORK  11757 


MATERIALS  EVALUATION  Paje  39 


date  12/17/68 


REPORT  NUMBER  “^132 


REINFORCED  PLASTICS  TESTING  LABORATORY 

I 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

|AATERIALS  EVALUATION  Pare  5;:>  DATE  12/1Y/o3  REPORT  NUMBER  41^2 

I 

jo:j>?.:ssit-.  p?vOPj.T:i:s  O"  pa.:;l 


1 

1 Conditlori  of 
j rest 

; 

CoupresDlve  Strength,  psi 

00.  .proosiv 

0 .oduluo, 

” S X ^ 1 

n 

w 1 

i 

■.,'arp 

rill 

45°  •;ar;; 

Pill 

4^°  -.-arr  , 
1 

As  Recclvod 

15,700 

15,500 

lx , oOo 

0 . jf20 

c . 544 

1 

1 

1 

15,100 

14,200 

12,000 

^ . ; ■^5 

V.  .7 

0 . ^ 1 

12,100 

14,600 

10,900 

0.4:^2 

0 . , J 

Avera^je 

15,000 

14,700 

lljviOC 

0."22 

0.637 

0.5, 

' 

1 50  D'l:'  Dictilled 

r,ooo 

9,500 

_ , 500 

0.2-1 

0.u2w 

0.21_ 

i 

j '..'ator  Soal: 

1 

3,300 

9,900 

7,900 

C.52, 

0.720 

0.27 

! 

1 

1 

9,000 

10,000 

u,400 

O.'l  4 

0.59- 

0.211 

1 

1 

1 

1 Avera^^e 

1 

1 

3,900 

9,700 

7 ,500 

. . 1 

o 

• 

o 

O.o4^ 

0.275 

REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

ATERIALS  EVALUATION  Page  6l  DATE  12/17/66  REPORT  NUMBER  4132 


IIJT3RIAMIIIAR  SIIEA.R  PR0P3RTISS  OF  PAI3L  Ubbl 


— 

Condition  of 

Test  j 

Interlaminar  Shear  Strength,  pci 

Warp 

Fill 

45°  v;arp 

As  Received 

1,700 

2,400 

2,700 

2,000 

1,600 

2,500 

2,400 

2,000 

2,500 

Average 

2,000 

2,000 

2,600 

30  Day  Distilled 

2,200 

2,000 

2,500 

Water  Soak: 

2,000 

1,000 

2,500 

2,000 

1,300 

2,500 

Average 


2,100 


1,600 


2,500 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

ATERIALS  EVALUATION  pa  jc  12?  DATE  12/l7/Uw  , REPORT  NUMBER  • ij, 

•.■lARIlir,  PT?DPrlPTI2S  OF  PAI:j:L  ;^551 


Condition  of 
Test 

Bearing  Strength,  psl 


warp 

mi 

As  Received 

1^ ,?oc 

J.4 , 500 

12,900 

13,300 

10 , 300 

13,200 

Average 

13*000 

13,700 

30  Day  Distilled 
Vi’ater  Soak 

4 ,4C0 

> j!.'40 

7,3-0 

^4,  ..OC 

i 

k'VQTQ.rQ 

3 > 230 

o,w.40 

Average 


5 1 2-jO 


i r! 


1 r.,  . 

1 A 

..u  ; 1 ■.  r < 
<-  r c 

. - 

: h. 

♦ 

U.485  " 

^875  Lb. 

_ 34y 

p&i 

0 , 484' ' 

850  Lb. 

■ 848 

! 0.484" 

|o50  Lb. 

’ 849 

1 

1 0.481  " 

1 

\ m L_b^_ 

; / 74 

> 

1 0.436" 

L.?3L 

325 

J. 

1 

i 0.4C2" 

; b/5  Lt. 

psi 

BW 

1 

1 425  Lb 

415 

psi 

1 

1 0.514" 

' 4^7 

1 

psi 

1 ^ 
1 0.509" 

- f — - - ■ 

30U  Lb 

■ '95 

psi 

1 

I 

I 0.519"  ' 

I 55.1  Lb 

■ 546 

psi 

I 0.513" 

1 b25  Lb 

1 

'419 

psi 

i 1 

1 0.516"  ' 

425  Li. 

; 421 

psi 

1 '1 

A . . f 

1 

1 i 

' 1 

I 1 

1 1 

r 

1 

' 

! 

* .A-  --  - *.  • 


I 


Per jicndicul.i r to  •■  ir,' 
P>ry;  7b8  PSl 
462  PSl 


e 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  Parc  1^9  DATE  12/l7/oo  REPORT  NUMBER  4i;;2 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


^ATERIALS  EVALUATION  DATE  12/l7/uo  REPORT  NUMBER  41 

I 


4 s r.OCGlVGd 


AvGracG  i 3.2 

30  Day  Distilled  2.0 

'.'a  ter  So  a.: 

2.0 

2.0 


Ave  ra^G 


2.0 


I lit*  r.i I tf 


•icc.xu  Content* 


. of  i..ii.ixnatc  x'crcpiit 


1 * ■ ■ 

Average  . 5 = 

J 

1 

..atcr  Absorntion 

(29  iiourc  'jorik) 

r • i\  fter  oOak 


43. gm 


j -atf.r  rtbcorbcMi 


1.93.^ 


‘+C.74  gm . 


‘’6.92  gm. 


9l . 55  gm . 

1.99^ 

■♦7.21  gm. 

1.70.i  , 

t 

Aveingp  __ 


ecific  Gravity  Federal  Ctandard  4o6  - //9011 


c G 


19.01  gn. 


18.09  g®* 


18.86  gm. 


9.23  gm. 


3.99  gm. 


9.00  gm. 


1.27 


Average 


Void  Content 

Void  content  cannot  be  determined  because  of  the  nature 
of  the  reinforcement. 


* Hcsin  content  cannot  be  determined 
according  to  Federal  ^tandtiru  9o6  ■ 
y('706l  because  of  the  low  melting 
point  of  the  reinforcement. 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 


106  BANGOR 

STREET 

(516)  864-7774 

LNDEN*^  NE'.V  YORK  11757 

ATERIALS  EVALUATION 

Fa  - 23 

DATE 

REPORT  number  ‘‘•I"-' 

1 ‘ Condition  oi' 

1 2G3t 

— 

jlexux' 

1 

al  otren 

;f:,  ’^ai 

' rio;:.-  .•  -.1 

0 j 1.  c 

li 

« 

I’am 

mi 

^ 0 ' ' ^ 2T  ' ' 

.,’ar. 

.ill 

4o^  '..ar.^ 

1 ' Ac  .deceived 

23,0OO 

19,-00 

15,400 

1.5- 

r ■ 

1.0-3 

1 

29,00G 

20,400 

15, '’CO 

± J 

-3 

L • * 

1 

29,100 

19,600 

15 , 500 

1.53 

l.-i 

1 

c.-o;  ! 

1 

1 ' Averac'J 

2 ; , 900 

19,900 

15,300 

1.  .1 

1 . : 1 

L • ’ _ ‘ 

1 ' 30  Day  Distilled 

25,90Q 

12,  :oo 

lOjCOO 

0.-:21 

0.  00 

! 

0.3;)- 

1 V.’atcr  ooa.: 

23,900 

15,100 

10 , 500 

0.  'iv' 

U .ull 

1 

1 

25, rod 

14,000 

9 , 000 

l.w 

0 • 553' 

-.599 

i 

1 

1 j Averac't 

24,50q 

— 

14,000 

10,300 



. - u7 

0.5"5 



1 

0 . 396 

1 

i 

I 


REINFORCED  PLASTICS  TESTING  LABORATORY 


106  BANGOR 

[ 

STREET 

(516)  884-7774 

LINDENHURST,  NEVv'  YORK  11757 

MATERIALS  EVALUATION 

Pa.  :o 

DATE  Ic'/17/  - 

REPORT  NUMBER 

REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 


ATERIALS  EVALUATION 


Pace  o9  date  12/17/oj  REPORT  NUMBER  4152 


COITPUSSIT-.  F?.0PJP/Ji:4S  OP  PA.:.,1  1 


■ AG  RGceivcd  1 

15,700 

1 

! ' 

l^t , j>00 

1 

; i 

14,500 

; 1 

,,.VGra  e 1 

15,000 

^■30  Dap  pictillGdl 

9,500 

I'ator  3oa.: 

10,400 

t 

10,200 

1 

Avora^‘e 

1 

1 

1 

10,000 

1 

1 

ODsivc  StrentP,  pel  ' Ooupro 


T 

pill  j 45°  '..'arp  ' w'arp 

. ..  ! 1 


1 

! 15,700  I l"-,000  I 11,100  j 0.  3^ 

' - I I i 

I 14,300  15,400  12,200  | 0.6:7 


14,500  I 15,400  11,^00  I 1.14 


15,000  15,300  1 11,700  o.''cy 


7,900 

8,400 


0.  21 
0.812 


9,100  0.o49 

8,500  0.-27 


0 . '’04 
0 . '.lo 

1 . j>(j 

0.  >93 

0.466 

0.319 

0.522 

0 . 389 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

rAATERIALS  EVALUATION  Pa';e  6?  DATE  12/l7/'6u  REPORT  NUMBER  41'/ 

SlulAR  PRCP3RIIi:s  OF  PAir.L  s^651 


— 

Condition  of 
1 Tost 

Interlaninar  shear  Stronyth,  psl 

! 

warp 

rill 

4"°  ---r- 

^ ^ t c*.X  ^ 

Ac  Received 

1 , 30o 

iL , ,j00 

2,500 

1,100 

1,700 

2 , oCC 

1 

2,200 

2,400 

o 

o 

li 
1 — 1 

1 

1 Avcrace 
1 

1,300 

2,100 

2,200 

130  Pay  Distilled 

1 , 500 

2,200 

l,a0U 

j '.iater  Soak 

2,200 

2,300 

2,000 

i 

2,200 

1,900 

2,000 

1 

Average 

1,900 

2,100 

1 , OOO 

REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

AATERIALS  EVALUATION  Pa  ;c  133  DATE  12/17/-'  > REPORT  NUMBER 


k tllKj  k kJ  it  J 


odcr-il  o t.-inrinroG  - i/^OG 


I ilJ<  Cak,  r/ 


E390-65I-5-Di’^Y 


33j-.-o3I-7-0.’^Y 


3SJ0-65  I -iJ-3.<Y 


bS:»u-65)l-l  l-Ji<Y 


-6b  1 -2- We  t 


B59i-  -6b  1 -G-tieX. 


CS3.  -65  1 -6-Wc t 


BSj^j-65  I -3-We  t 


B3yO-6b I ■ 1 0-We  t 


63 J./-65  1 - 1 2-Wet 


I Pa  ra  I I e 1 


! Per 


Pe  roend 


j 

i Peroend 


i Para  lie  I 


i Pa  ra  1 1 e 1 


! Para  I lei 


! Perpend. 


I 

I 

• Perpend. 


I 

i Pe  rpend. 


i .636 


I .Uwo*’ 


5"  K..yi> 


t 

.006"  ll.OOb"  io.bl  " 


.993 


jjondxng  strength  = kupture  Force/nrea 

Average  i^esultG: 

Parallel  to  V.'arp 

Dry:  573  PSI 

A’et:  910  PSI 


t er.  ct.Uxcu  . r t 
^ry : bij  PSI 

»*et:  316  f’3l 


REINFORCr^D  PLASTICS  TESTING  LABORATORY 

^ 106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

/ j^TERIALS  EVALUATION  pa'  G ll  j DATE  1^/17/  REPORT  NUMBER  .7 

I ^ 

! 

f 


I 

I 


I 


REINFORCED  PLASTICS  TESTING  LABORATORY 

106  BANGOR  STREET  (516)  884-7774  LINDENHURST,  NEW  YORK  11757 

MATERIALS  EVALUATION  pa  e 111  DATE  12/l7/uo  REPORT  NUMBER  4132 


As  AecolYod  5*'- 


1 Avcraije 

I I 


30  Day  Distlllod  10.0 


PHYuICnL  TcoT  i /i  oiiLLiT 


I 


I 

I 


6^1 


i\'Of.i.n  Content* 


■<t,  of  Fabric 

et.  of  LaminaLe 

Fcrcent  Fesin  ' 

2,57  lbs . 


4.61  lbs 

— 
44.3  /o  1 

1 

i 

L_ ^ 

1 

i 

Average  | 

..otcr  Absorption 

(24  hours  '^onk) 

1 t * of*  0 cl fTi p X 0 

Wt,  After  ooak 

1 5 ..utcr  absorbed 

g°>» 

47.55  gm. 

' 2.15  ^ 

,68  gm . ' 

j 

^!?.68  Km. 

2.24 

1 45.60  KB. 

46.53  gm. 

1.16  ,0 

Average  l.'":'o 

opecific  Gravity 

Federal  Standard  4o6  - //5011 

1 At.  in  Air 

•<t.  in  water 

bpecific  Gravity  ! 

f 0 . 1 5 gm . 

6,62  gm. 

1.28  1 

1 30.27 

6.45 

1.27 

1 g°» 

gm. 

1 

' 30.13 

6 , 56 

1.28  1 

L gm. 

gm. 

1 

Average  1.2~ j 


Void  Content 

Void  content  cannot  be  determined  becauoe  of  the  nature 
of  the  reinforcement* 


• Kesin  content  cannot  be  determined 
according  to  Federal  ;itandord  406  - 
#7061  because  of  the  low  melting 
point  of  the  reinforcement. 


